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VOORWOORD 
In het kader van een cursus die ik op dit moment volg, leer ik over patronen en 
systemen. Sinds mijn afstuderen heb ik drie banen gehad die belangrijk zijn geweest 
voor mijn ontwikkeling. Terugkijkend naar hoe ik aan deze drie banen begonnen ben, 
ontdekte ik al snel een patroon. November 1999: Ludo stond op mijn voicemail met 
de vraag of ik interesse had in een internationaal vergelijkend onderzoek. Twee 
dagen later had ik een sollicitatiegesprek en een week later zat ik op mijn eerste 
internationale conferentie met als instructie: “Je kunt beter iets zeggen dan niets”. 
November 2005: Francis nodigde me naar aanleiding van mijn open sollicitatiebrief 
uit voor een gesprek. Twee dagen later legde ik mijn eerste stagebezoek af met als 
instructie: “Je bent ambassadeur van de pabo”. Mijn eerste werkdag in Utrecht: ik 
had geen idee wat ik die dag ging doen. In de loop van de ochtend keek Annette met 
me naar mijn rooster en legde uit dat ik die middag mijn eerste bijeenkomst als 
studiecoach zou hebben, waar ik aan studenten uit zou leggen wat de studie inhield. 
En het lukte me ook nog elke keer om er iets moois van te maken. Mijn proefschrift is 
in mijn ogen ook iets moois geworden, maar hierbij ben ik allesbehalve over één 
nacht ijs gegaan. Bij het analyseren van data en beschrijven van resultaten moest ik 
juist heel geduldig, gedegen en gedetailleerd te werk gaan. Perfectionisme en 
nieuwsgierigheid zijn goede eigenschappen voor een onderzoeker, maar kunnen ook 
behoorlijk in de weg zitten als je een oneindig groot databestand tot je beschikking 
hebt. Maar het heeft iets moois opgeleverd en hopelijk wordt het met veel plezier 
gelezen. Maar eerst nog even een woord van dank aan hen die dit mogelijk hebben 
gemaakt.  
In de eerste plaats wil ik Cor Aarnoutse en Ludo Verhoeven bedanken voor de kans 
om een fantastisch project als PIRLS 2001 te coördineren en met prachtige 
resultaten naar buiten te komen. Tenslotte was ik toch een beetje brenger van het 
goede nieuws toen in 2003 bekend mocht worden gemaakt dat Nederlandse 
leerlingen tot de wereldtop behoren op het gebied van begrijpend lezen. Cor wil ik in 
het bijzonder bedanken voor zijn scherpe feedback op de teksten, Ludo voor de 
manier waarop hij me weer verder hielp met goede ideeën op momenten dat ik 
vastliep. Ook wil ik mijn copromotor Jan van Leeuwe bedanken voor het deskundige 
advies en de geduldige hulp op statistisch gebied.  
Ook mijn collega’s van het Expertisecentrum Nederlands ben ik veel dank 
verschuldigd. Mede dankzij jullie ging ik altijd met plezier naar mijn werk. Het 
centrum was mobiel: eerst zat ik John en Harry op hun lip met tientallen dozen om 
ons heen, toen verhuisden we naar het noodgebouwtje in de schaduw van het hoge 
grijze Spinozagebouw en ik heb op de valreep nog kunnen meegenieten van de 
oneindige vergezichten boven in het Erasmusgebouw. Het centrum werd steeds 
groter en mooier.  
In het bijzonder wil ik Hennie bedanken voor haar luisterende oor en goede 
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Ook de collega’s die de vertalingen van de teksten van commentaar hebben 
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opsteker geven aan het Nederlandse basisonderwijs.  
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CHAPTER 1: INTRODUCTION 
In 2001, the International Association for the Evaluation of Educational Achievement 
(henceforth, IEA) conducted an international study of reading literacy skills in 35 
countries around the world. The Progress in International Reading Literacy Study 
2001 (henceforth, PIRLS 2001) assessed students’ reading achievement at fourth 
grade of primary school. In this dissertation, variation in Reading Literacy across 
countries is studied with the Netherlands as the frame of reference. In this 
introduction, the definition of reading literacy and possible factors associated with it 
will be explored first. Subsequently, the procedure, methods, and results of PIRLS 
2001 will be described. Finally, an overview of the studies in the present research 
project will be introduced, followed by an outline of the dissertation.  
Variation in Reading Literacy 
In the past decades, the term reading literacy has become increasingly widespread. 
Both ‘reading’ and ‘literacy’ refer to the ability to read. However, becoming literate in 
school is more than simply learning how to read and write words or doing literate 
activities. Children have to develop reading skills that enable them to turn written text 
into meaningful language and to mentally interact with the message (Lee, 1982). 
Over the years, the ability to comprehend and reflect on what is read has become 
part of the term ‘reading literacy’. Gee (1996) emphasized that to become literate, 
reading and writing have to interact with children’s daily lives. In general, agreement 
exists on the statement that reading literacy is one of the most important abilities that 
students acquire as they progress through their early school years. Reading is the 
basis of all school learned skills as well as other important abilities outside school.  
Reading has often been defined as a combination of decoding and linguistic 
competence (Gough, Hoover, and Peterson, 1996; Hoover & Gough, 1990; Perfetti, 
1987). Phonological awareness and letter knowledge are the best predictors of later 
reading achievement of young children (Adams, 1990; Fairclough, 1992; Johnston, 
Woodside-Jiron, & Day, 2001; Share, Jorm, & Maclean, 1984). In line with these 
theories, reading instruction often involves phonological awareness training, followed 
by phonics, vocabulary, and reading fluency, while reading comprehension appears 
at the end of the list. In terms of reading literacy, children have to learn to analyze, 
evaluate, and synthesize what they read and to deduce relationships of ideas 
(Halvorson, 1992). Fortunately, training the ability to use context and prior knowledge 
to aid reading and to make sense of what one reads has become more important in 
reading instruction. 
Children develop reading literacy skills in and outside school. The level of their ability 
to read is influenced by a wide range of factors. Many researchers have defined 
predictors of reading literacy skills of children halfway through primary school. In 
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general, a distinction is made among factors related to the child, the child’s home, 
and the child’s school.  
Literacy predictors within the child are often related to children’s reading habits and 
reading attitudes. Some researchers view reading attitudes as part of reading literacy 
skills (e.g., Alexander, Graham, & Harris, 1998; Paris & Oka, 1986; Paris, Wasik, & 
Turner, 1991; Wigfield & Guthrie, 1997a/b), whereas others treat reading attitudes as 
predictors of reading (e.g., Baker, Afflerbach, & Reinking, 1996; Schunk & Rice, 
1984; Van Kraaijenoord & Schneider, 1999; Verhoeven & Snow, 2001). Both groups, 
however, have come to the conclusion that children with more positive attitudes to 
reading develop better reading literacy skills. Furthermore, children who undertake 
more literate activities become better readers. A wide range of important literate 
activities has been defined varying from book reading to using a computer or 
watching television (Koolstra, Van der Voort, & Van der Kamp, 1997; Lankshear et 
al, 1997; Radi, 2002; Tapscott, 1998; Van der Voort, 2001). In addition, it is widely 
believed that reading literacy relates to such general cognitive skills as intelligence 
and other school-learned skills like language, word decoding, and mathematics 
(Adams, 1990; Alexander, Graham, & Harris, 1998; Lees, 1976; National Reading 
Panel, 2000; Paul, 1990; Perfetti, 1992; Scarborough & Dobrich, 1994; Snow, Burns, 
& Griffin, 1998, Wood, 1992). Finally, gender has often been shown to play an 
important role with girls outperforming boys in a lot of reading literacy studies 
(Badian, 1999; Petersen, 2002; Wagemaker, 1996). 
Factors related to a child’s home are more diverse: The child’s home appears to play 
an important role in reading literacy development. Literate materials, activities, and 
attitudes in the home have often been shown to be important predictors of reading 
literacy of young children (Baker, Scher, & Mackler, 1997; Bronfenbrenner, 1974; 
Bus, 2002; Eccles, Wigfield, & Schiefele, 1998; Grimmett & Mc Coy, 1980; Hecht, 
Burgess, Torgesen, Wagner, & Rashotte, 2000; Leseman & de Jong, 1998; Purves, 
1973; Rowe, 1991; Spiegel, 1981). Further, the language children speak at home 
also predicts reading literacy. Students who speak the language of instruction within 
the home have been found to outperform students who do not speak the language of 
instruction within the home (e.g., Overmaat, Roeleveld, & Ledoux, 2002; Van 
Elsäcker, 2002).
Finally, factors related to a child’s school seem to explain a substantial part of 
variation in reading literacy. School location and population as well as school climate 
and instruction have been proved to be important predictors of reading literacy skills 
of children in the school (Aarnoutse & Schellings, 2003; Allington & Johnston, 2000; 
Chrispeels, Castillo, & Brown, 2000; Overmaat Roeleveld, & Ledoux, 2002; 
Postlethwaite & Ross, 1992; Pressley, 1998; Watling, 1996). Furthermore, class size 
can influence students’ reading literacy development. Smaller classes allow teachers 
to devote more time to individual students and thus enhance their learning. 
(Pritchard, 1999; Robinson, 1990). In addition, parental involvement in the school 
turns out to play an important role (Epstein, 1991; Grolnick, Ryan, & Deci, 1991). 
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The Progress in International Reading Literacy Study 2001 
PIRLS 2001 is the first in a continuing five-year cycle of trend studies in monitoring 
reading progress internationally. PIRLS was conducted under the auspices of the 
IEA. The IEA was founded in 1959 for the purpose of conducting international 
comparative studies. It is an independent association that has grown to more than 60 
countries. It intends to improve education by studying student achievement and the 
factors associated with it in educational systems around the world.  
For PIRLS 2001, reading literacy was defined as follows: “Reading literacy is the 
ability to understand and use those written language forms required by society and/or 
valued by the individual. Young readers can construct meaning from a variety of 
texts. They read to learn, to participate in communities of readers, and for 
enjoyment.” This definition reflects the modern view on reading literacy as a 
constructive and interactive process. Readers are regarded as actively constructing 
meaning in the interaction between reader and text in different ways. They focus on 
and retrieve explicitly stated information and ideas, they make straightforward 
inferences, they interpret and integrate ideas and information, and they examine and 
evaluate content, language, and textual elements. Furthermore, the definition 
emphasizes the interaction between two major reading purposes, literary and 
informative reading. Readers are supposed to develop effective reading strategies 
and learn how to reflect on reading. For this reason, the PIRLS 2001 data were 
perfectly suitable for the aim of mapping variation in reading literacy in different 
cross-national contexts. 
PIRLS Procedure 
All participating countries collaborated in all stages of the study ranging from the 
development of the PIRLS 2001 materials to reporting on the PIRLS 2001 results. 
First, an international Reading Literacy Test (henceforth, RLT) and a full range of 
context questionnaires were developed. After several small-scale trials, the English-
source instruments were translated into the local language(s) of instruction, 
according to IEA-standards. These standards aimed at obtaining translated 
instruments of high quality that provided comparable data across countries and 
cultures. Two independent translations were combined into one final version that was 
put through an IEA-process of review and verification, which was invoked to ensure 
that the instruments had been translated accurately and were comparable to the 
original in terms of reading difficulty level and accessibility. Based on a large-scale 
field test in 27 countries, those eight (out of 16) assessment blocks with the best 
psychometric properties were identified and – if necessary – adapted. In both the 
field test and the final main test, each country was responsible for its own sampling, 
test administration, and data processing according to the international PIRLS 
instructions. The responses to the open-ended RLT items were scored by judges 
who were assumed to be knowledgeable of reading development and instruction, 
trained to be conscientious and attentive to detail during scoring, and instructed to 
apply the scoring guidelines as stated, even when they disagreed with a particular 
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definition or category. The data for the PIRLS RLT and background questionnaires 
are reported in detail in the PIRLS international report (Mullis, Martin, Gonzalez, & 
Kennedy, 2003). The PIRLS achievement scores are based primarily on item-
response theory (IRT) and scaling methods that provide a common scale for 
comparison of performance across countries (Gonzalez & Kennedy, 2003). For all of 
the participating PIRLS countries, the scale average was set to 500 with a standard 
deviation of 100.  
PIRLS Sample 
In alphabetical order, the countries that decided to participate in PIRLS 2001 were 
Argentina, Belize, Bulgaria, Canada, Colombia, Cyprus, Czech Republic, England, 
France, Germany, Greece, Hong Kong, Hungary, Iceland, Iran, Islamic Republic, 
Israel, Italy, Kuwait, Latvia, Lithuania, Macedonia (Republic), Moldova (Republic), 
Morocco, Netherlands, New Zealand, Norway, Romania, Russian Federation, 
Scotland, Singapore, Slovak Republic, Slovenia, Sweden, Turkey, and the United 
States.
In IEA studies, the target population for all countries is referred to as the 
“international desired target population” (Foy & Joncas, 2003). For PIRLS, the target 
population consisted of all students enrolled in the higher of the two adjacent grades 
containing the largest proportion of nine-year-olds at the time of testing (Campbell, 
Kelly, Mullis, Martin, and Sainsbury, 2001). In most countries, this was fourth grade. 
This grade represents that point in the curriculum where students have essentially 
finished learning the basic reading skills and will focus more on “reading to learn”. 
The international project team provided manuals and expert advice to guide the 
countries through the phases of sampling. 
In each country, a sample of 150 schools was drawn from the target population. 
Countries were permitted to adapt the sample design to fit their national educational 
system if required by the local situation (Foy & Joncas, 2003). It was anticipated that 
a 100% participation rate would not be possible for each of the participating countries 
and, in order to minimize sample-size losses, an algorithm was therefore developed 
to identify a priori two replacement schools for each of the sample schools.  
In the Netherlands, two stratification variables were used to improve the efficiency of 
the sample design, which made survey estimates more reliable. According to these 
variables, schools were grouped in the sampling frame prior to drawing the sample. 
The first stratification variable was mean student weight of the school (MSW). Based 
on student weights, Dutch primary schools receive extra money for children who 
need extra care (i.e., children with low educated and/or non-Dutch parents or children 
in special circumstances like boarding schools, traveling circus or fair, caravan 
camps, or foster homes). Schools with MSW 1 have few children who require special 
care; whereas schools with MSW 1.25 and 1.90 have high proportions of children 
who need extra care. The second stratification variable, urbanization level of the 
location of the school, was based on postal code. Five levels were distinguished 
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based on the number of addresses per square kilometer (2500 addresses, 1500 to 
2500 addresses, 1000 to 1500 addresses, 500 to 1000 addresses, or less than 500 
addresses per square kilometer). The stratification was taken into account in all 
analyses, so that all kinds of schools were represented in the sample in the same 
proportions as in the population. Using the international two-stage stratified cluster 
design with the upper two stratification variables resulted in the Netherlands in a 
representative sample of 150 schools with two replacement schools each. In 
Appendix C, the Dutch sample is explored in relation to the international sample with 
respect to age, gender, economic status, and ethnicity. 
In total, 5,578 schools participated in PIRLS, including 5,149 schools in the original 
sample and 429 replacement schools. In sum, 146,590 students were assessed 
(8,288 of the 155,078 eligible students were absent). In the Netherlands, 134 schools 
participated in PIRLS (80 in the original sample and 54 replacement schools). From 
the 4,231 eligible students, 4,112 students participated in PIRLS, 119 students were 
absent. 
PIRLS Materials
PIRLS Reading Literacy Test. The PIRLS RLT consisted of four literary and four 
informative assessment blocks. Each assessment block contained a text with 
accompanying items. The two types of texts addressed reading for two different 
purposes: Reading for literary experience or enjoyment and reading to acquire 
information. Each student completed two of the eight assessment blocks. 
Furthermore, two types of items were used, namely, multiple-choice questions and 
open-ended questions. These items systematically address four processes needed 
for text comprehension: (a) focus on and retrieval of explicitly stated information; (b) 
drawing straightforward inferences; (c) interpretation and integration of ideas and 
information; and (d) examination and evaluation of content, language, and text 
elements. All together, 55 items addressed the first process of comprehension, 65 
items the second process, 55 items the third process, and 36 items the fourth 
process.
Internationally, the average Cronbach’s Alpha was 0.88 for all of the RLT items. To 
gather information on the within-country scoring agreement, two judges scored 200 
responses for each open-ended item independently. The percentage of exact 
agreement averaged across all of the PIRLS countries for the open-ended items was 
found to be 93%. In addition, to gather information on the cross-country scoring 
agreement, 28 countries with judges who were proficient in English credited a set of 
student responses from countries that administered PIRLS in English. In sum, 200 
student responses for 25 open-ended questions were scored twice in each of these 
countries. The average percentage of exact agreement was found to be 85% across 
countries. An example of an assessment block of the PIRLS RLT is presented in 
Appendix A. 
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PIRLS Student Questionnaire. The students answered multiple-choice questions 
about their home and school experiences with learning to read. The questions 
addressed aspects of the students’ home and school lives including classroom 
experiences, reading for homework, reading self-concept, attitudes towards reading, 
out-of-school reading habits, computer use, home literacy resources, and basic 
demographic information.
PIRLS Parent Questionnaire. The parents or legal guardians for the sampled 
students answered multiple-choice questions about the students’ early reading 
experiences, child-parent literacy interactions, parental reading habits and attitudes, 
home-school connections, and various demographic and socio-economic indicators.  
PIRLS Teacher Questionnaire. The teachers of the sampled students answered 
multiple-choice questions about the characteristics of the class being tested, 
instructional activities for the teaching of reading, classroom resources, assessment 
practices, and their education, training, and opportunities for professional 
development.  
PIRLS School Questionnaire. The principals of the schools answered multiple-choice 
questions about school enrollment, the organization of reading instruction, school 
staffing and resources, home-school connections, and the school environment.  
PIRLS Results
The international report presents the students’ achievement in reading for the 35 
countries that participated in PIRLS 2001 and factors associated with it (Mullis, 
Martin, Gonzalez, and Kennedy, 2003). Table 1.1 shows all participating countries in 
decreasing order of average scale score, with an international average of 500. 
Sweden had the highest reading literacy achievement of all the countries, followed by 
the Netherlands, England, Bulgaria, and Latvia.  
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Table 1.1. Reading Achievement in 35 countries: Number of Participants, Mean 
Score, and Standard Deviation 
 Country N M SD 
1 Sweden 6044 561 66 
2 Netherlands  4112 554 57 
3 England  3156 553 87 
4 Bulgaria 3460 550 83 
5 Latvia 3019 545 62 
6 Canada 8253 544 72 
7 Hungary  4666 543 64 
8 Lithuania  2567 543 66 
9 United States  3763 542 83 
10 Italy  3502 541 71 
11 Germany  7726 539 67 
12 Czech Rep.  3022 537 65 
13 New Zealand  2488 529 93 
14 Hong Kong  5050 528 84 
15 Russian Federation 4093 528 92 
16 Scotland 2717 528 66 
17 Singapore  7002 528 63 
18 France 3538 525 70 
19 Greece 2494 524 73 
20 Slovak Republic 3807 518 70 
21 Iceland  3676 512 75 
22 Romania  3625 512 90 
23 Israel 3973 509 94 
24 Slovenia 2952 502 72 
25 Norway 3459 499 81 
26 Cyprus 3001 494 81 
27 Moldova, Republic 3533 492 75 
28 Turkey 5125 449 86 
29 Macedonia, Republic 3711 442 103 
30 Colombia 5131 422 81 
31 Argentina  3300 420 96 
32 Iran, Islamic Republic 7430 414 92 
33 Kuwait 7133 396 89 
34 Morocco  3153 350 115 
35 Belize 2909 327 106 
Reading purposes. The pirls assessment was designed so that half of the passages 
and questions tested reading for literary purpose and half tested reading for 
informational purpose. In pirls the literary texts were narrative fiction in the form of 
short stories. The informational texts represented a variety of chronological and non-
chronological texts. Figure 1.1 presents the results of all countries by the two reading 
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purposes; the exact numbers are presented in table 1.2. The triangles represent the 
twelve countries that performed significantly better on the literary texts. Ordered by 
the difference between scores on both types of texts (i.e., i-l in table 1.2), these 
“literary countries” are United States, Iceland, Norway, England, Iran, Hungary, 
Cyprus, Greece, Italy, Lithuania, New Zealand, and Canada. The squares represent 
the twelve countries where the differences between performances on both types of 
texts were not significant. Ordered by their total average scale score, these 
“balanced countries” are Sweden, Netherlands, Bulgaria, Germany, Czech Republic, 
Scotland, Singapore, Romania, Israel, Colombia, Argentina, and Belize. The circles 
represent the eleven countries that performed significantly better on the informative 
texts. Ordered by the difference between scores on both types of texts, these 
“informative countries” are Moldova, Hong Kong, France, Morocco, Slovak Republic, 
Latvia, Kuwait, Russian Federation, Turkey, Slovenia, and Republic of Macedonia. 
Figure 1.1 shows that the scores of the highest performing countries were close 
together. The lowest performing countries were more widespread on the lower part of 
the figure. These countries were mainly ‘informative’ and ‘balanced’ countries. Only 
iran performed better on the literary texts. All other literary countries belonged to the 
highest performing countries.  
Figure 1.1. Reading Achievement in two Text Types in 35 Countries 
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Table 1.2. Reading Achievement in 35 Countries in two Text Types; two Item Types; 
and Gross National Product of each Country 
 Country Infor-
mative
Lite-
rary 
I - L Text 
based 
Reaso-
ning
T - R GNP 
1 Sweden 559 559 0 563 558 5* 26750 
2 Netherlands  553 552 1 556 552 4* 25140 
3 England  546 559 -13* 546 556 -10* 23590 
4 Bulgaria 551 550 1 550 550 -1 1410 
5 Latvia 547 537 10* 543 545 -2 2430 
6 Canada 541 545 -4* 536 549 -12* 20140 
7 Hungary  537 548 -11* 540 545 -5* 4640 
8 Lithuania  540 546 -6* 541 545 -4* 2640 
9 United States  533 550 -17* 535 548 -12* 31910 
10 Italy  536 543 -7* 538 541 -3* 20170 
11 Germany  538 537 1 543 535 9* 25620 
12 Czech Rep.  536 535 1 540 533 7* 5020 
13 New Zealand  525 531 -6* 522 535 -14* 13990 
14 Scotland 527 529 -2 529 528 1 23590 
15 Singapore  527 528 -1 531 527 4* 24150 
16 Russian Fed. 531 523 8* 529 525 4* 2250 
17 Hong Kong  537 518 19* 522 533 -10* 24570 
18 France 533 518 15* 526 524 2 24170 
19 Greece 521 528 -7* 519 529 -10* 12110 
20 Slovak Republic 522 512 10* 521 513 8* 3770 
21 Iceland  504 520 -16* 513 512 1 29540 
22 Romania  512 512 0 509 515 -6* 1470 
23 Israel 507 510 -3* 503 513 -10* 16310 
24 Slovenia 503 499 4* 503 501 2 10000 
25 Norway 492 506 -14* 505 495 9* 33470 
26 Cyprus 490 498 -8* 493 495 -3 11950 
27 Moldova, Rep. 505 480 25* 491 494 -3* 410 
28 Turkey 452 448 4* 448 451 -3* 2900 
29 Macedonia, Rep. 445 441 4* 441 446 -5* 1660 
30 Colombia 424 425 -1 429 417 13* 2170 
31 Argentina  422 419 3 424 413 12* 7550 
32 Iran, Islam. Rep. 408 421 -13* 422 405 16* 1810 
33 Kuwait 403 394 9* 401 392 9* 18030 
34 Morocco  358 347 11* 353 351 2 1190 
35 Belize 332 330 2 333 329 4* 2730 
* Asterisks indicate differences to be statistically significant. 
Comprehension Processes. Four types of items assessed four reading 
comprehension processes: (a) focus on and retrieval of explicitly stated information; 
(b) drawing straightforward inferences; (c) interpretation and integration of ideas and 
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information; and (d) examination and evaluation of content, language, and text 
elements. An attempt to create separate scales for each process was unsuccessful 
(Mullis, Martin, & Gonzalez, 2004). Therefore, the four processes were combined into 
two scales: text-based items and reasoning items. The first scale combines the first 
two processes and the second scale combines the latter two processes. Figure 1.2 
shows the performances of all participating countries on both scales. The exact 
numbers are presented in Table 1.2. The circles represent the thirteen countries that 
performed significantly better on the text-based items. Ordered by the difference 
between scores on both scales, these “text-based countries” are Iran, Colombia, 
Argentina, Kuwait, Norway, Germany, Slovak Republic, Czech Republic, Sweden, 
the Netherlands, Singapore, Russian Federation, and Belize. This group contained 
relatively many countries with low-average achievement, but also the two top-
performing countries Sweden and the Netherlands. The triangles represent the 
fourteen countries that performed significantly better on the reasoning items. Ordered 
by the difference between scores on both scales, these “reasoning countries” are 
New Zealand, United States, Canada, England, Hong Kong, Greece, Israel, 
Romania, Hungary, Macedonia, Lithuania, Italy, Moldova, and Turkey. This group 
contained many English-speaking countries and Eastern European countries. Based 
on this finding, Mullis et al (2004) suggested that curriculum or instructional 
approaches may also influence students’ relative achievement in these processes. 
However, this suggestion is inconsistent with the fact that Eastern-European 
countries are also represented in the group of “text-based” countries by Slovak 
Republic, Czech Republic, and Russian Federation and in the group of “balanced” 
countries by Bulgaria, Latvia, and Slovenia. The squares represent the eight 
“balanced” countries. In alphabetical order, these countries are Bulgaria, Cyprus, 
France, Iceland, Latvia, Morocco, Scotland, and Slovenia. 
Figure 1.2. Reading Achievement in two Item Types in 35 Countries 
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Economic Developmental Levels. In the following, it is examined whether economic-
development level of a country dominated the prediction of reading literacy 
achievement. Figure 1.3 shows the total mean score on the PIRLS RLT of all 35 
countries and their Gross National Product (GNP)1. The exact numbers are 
presented in Table 1.2.  
Figure 1.3. Reading Achievement in 35 Countries related to their Gross National 
Product
The countries are divided into three groups of almost equal size. The triangles
represent the thirteen countries with the highest GNP (> $20000). Ordered by their 
GNP, these countries are Norway, United States, Iceland, Sweden, Germany, 
Netherlands, Hong Kong, France, Singapore, England, Scotland, Italy, and Canada. 
The circles represent the twelve countries with the lowest GNP (< $3000). These 
countries are Republic of Moldova, Morocco, Bulgaria, Romania, Republic of 
Macedonia, Islamic Republic of Iran, Colombia, Russian Federation, Latvia, 
Lithuania, Belize, and Turkey. The squares represent the remaining ten countries. In 
alphabetical order, these countries are Argentina, Cyprus, Czech Republic, Greece, 
Hungary, Israel, Kuwait, New Zealand, Slovak Republic, and Slovenia. Figure 1.3 
shows that all high-developed countries (triangles) scored high on the RLT. Within 
this group however, the countries with the highest GNP do not have the highest total 
mean score. The country with the highest GNP –Norway- even performed below the 
international average (M = 499), proving that being a rich country does not guarantee 
high reading literacy achievement. Within the group of less developed countries 
                                                          
1 Source: The World Bank: World development indicators 2001: Gross National Product per 
capita 1999 in US Dollars, Atlas method and PPP. Retrieved July 11, 2001, from 
www.worldbank.org/data.
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(circles), countries vary strongly. Bulgaria, Latvia, Lithuania, and Russian Federation 
performed significantly above the international mean. The first three countries even 
belong to the top-7 performing countries. This result showed that a high national 
developmental level does not guarantee outperforming countries with a low 
developmental level. 
The Present Study 
Reading Literacy in the Netherlands 
Ten years before PIRLS 2001 took place, the results of the Netherlands in the IEA 
Reading Literacy Study 1991 were very disappointing. In the ranks of 27 participating 
countries, the Netherlands was in 21st place (De Glopper & Otter, 1992; Elley, 1992). 
Performances on informative texts were significantly lower than on narratives. Since 
1991, a lot of money was invested to improve language education in the 
Netherlands. New teaching materials payed more attention to informative texts, to 
reading literacy strategies, and to transfer to education in other areas. For a detailed 
description of reading literacy instruction in the Netherlands, readers are referred to 
Appendix C. Also, money has been invested in special-needs pupils, class size 
reduction, and ICT at school. In the 2001 PIRLS investigation, the Netherlands 
ranked 2nd place and performed rather well in the domains of informative and literary 
reading.  
Media in the Netherlands emphasized the improved performances of Dutch children 
with respect to reading. It was speculated that the investment in language education 
had the desired result. Nevertheless a lot of questions rose, particularly because a 
number of national studies showed conflicting results. Vernooy (2003) doubted 
optimism by comparing the PIRLS-results with other recent national research. Lacor 
and Westerbeek (2001) showed reading comprehension scores of high-risk students 
to be very low. Wolbert and Houtveen (1998) concluded that students as well as 
teachers do not enjoy reading comprehension activities. The national recurrent 
assessment of the education level (PPON, 2002) revealed that in 1999 students’ 
reading level midway through their primary schooling was too low (only 25% scored 
satisfactorily) and had not change significantly between 1989 and 1999.  
Based on the IEA-studies, it is not possible to draw conclusions about changes in 
reading literacy skills between 1991 and 2001 because both studies used different 
frameworks, procedures, and reading assessment instruments. Nevertheless, the 
temptation to make comparisons occurred. Van der Schoot and Sijtstra (2004) 
attributed the difference between 1991 and 2001 to the difference in age between the 
populations tested. After all, the 1991-population was one year younger than the 
international average while the 2001-population was as old as the students in the 
other countries on average. However, De Glopper and Otter (1993) found that even 
after correction for the age difference, the1991-Dutch population still ranked very low 
(16th place).
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Research Questions 
The present dissertation describes additional analyses within different cross-national 
contexts to gain more insight into reading literacy variation. The dissertation will first 
focus on the explanation of variation in reading literacy in the Netherlands. A 
combination of PIRLS-data and additional national data allow us to gain insight into 
the prediction of reading literacy by different background variables together with 
nonverbal intelligence and school-learned skills. The second research question is: 
‘How can variation in reading literacy be explained in industrialized countries?’. By 
taking a closer look at the prediction of reading literacy by the same background 
variables in different industrialized countries, important predictor variables of reading 
literacy in comparable countries can be appointed. Finally, the third research 
question will be answered: ‘how can variation in reading literacy be explained in top-
performing countries?’ It is interesting to find out which variables predict successful 
reading literacy outcomes in the most successful countries, which are not all 
industrialized countries.  
The Netherlands. First, variation in reading literacy will be studied within the Dutch 
context. First, the validity of the Dutch assessment tool will be explored. Once the 
condition of a valid RLT has been fulfilled, a study will be realized to predict reading 
literacy as measured with the PIRLS RLT. Additional data from the national PRIMA 
Cohort Study, allow us to use nonverbal intelligence and school-learned skills in our 
reading literacy prediction model.  
Industrialized Countries. After having explored reading literacy predictors in the 
Dutch context, other industrialized countries will be involved in our study on reading 
literacy variation. By including reading literacy performances of children and 
background information in other industrialized countries, it is possible to gain insight 
in the influence of a country’s reading level on reading literacy performances of 
individual children.  
Top-performing Countries. Finally, it is interesting to establish whether reading 
literacy can be explained by the same factors in the different PIRLS top-performing 
countries. If it is possible to predict successful reading outcomes in top-performing 
countries, we will be able to contribute to the IEA’s intention to improve education by 
advising policy makers in affecting the extent to which their country becomes a top-
performing country. 
Method
In order to examine the validity of the Dutch version of the RLT, two pilot studies will 
be conducted. In the first pilot study, the linguistic characteristics of the original 
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English and the Dutch version of the RLT will be compared, i.e., the total numbers of 
characters, words, and sentences, and the average word length and sentence 
length). Moreover, the complexity of the two versions as judged by a panel of six 
Dutch-English bilingual reading experts will be evaluated. In the second pilot study, 
the modifications of the PIRLS RLT that were made after the large-scale field test will 
be explored. Therefore, the differences between the selected blocks and the omitted 
blocks, and differences between the unchanged, modified and omitted questions with 
respect to their internal consistency and inter-scorer agreement will be examined. A 
chi-square coefficient will be calculated to check whether the extremely difficult or 
extremely easy items were equally divided among the unchanged, modified, and 
omitted items in the Netherlands. Finally, analyses of variance will be performed to 
examine the differences between performances on the different test-item types (i.e., 
multiple-choice vs. open-ended; unchanged vs. modified vs. omitted) in the 
Netherlands and internationally.  
In order to address the first research question of the study, data from a part of the 
national PRIMA Cohort Study (PCS) will be used. The PCS is a monitoring study 
conducted every two years and involves a representative sample of students in 
elementary education in the Netherlands. In addition to assessment of the students, 
background information is gathered on their homes and schools. For the present 
occasion, a subsample of the fourth grade students of the PCS-schools completed 
four assessment blocks of the PIRLS RLT, the PIRLS Student Questionnaire, and a 
national decoding test. These data will be linked to the data from the Prima Cohort 
Study via a unique identification number. This way, the information gathered on the 
students’ reading literacy skills using national and international tests can be combined 
with and related to the information on the students’ other school abilities (i.e., word 
decoding, language, and mathematics skills), reading attitudes, nonverbal intelligence, 
and the background information from the PIRLS and Prima questionnaires.  
To find an answer to the second research question, the reading literacy variation in 
the following nine European industrialized countries will be examined: England, 
France, Germany, Iceland, Italy, Netherlands, Norway, Scotland, and Sweden. The 
contribution of countries’ reading levels (based on the ‘PIRLS-ranking’) together with 
other reading literacy predictors are explored. First, those twenty predictors that 
contribute most to the individual differences in reading literacy will be identified with 
an exploratory linear regression analysis. Analyses of variance will be performed with 
country as the independent variable, and reading literacy scores as well as the 
twenty predictors as the dependent variables. Thereafter, the extent to which the 
different predictor variables explain the variance in the reading literacy scores for 
each individual country will be examined. Then, the prediction across the nine target 
countries as a group will be examined. The contribution of a country’s PIRLS-ranking
to the variance in Reading Literacy will be explored before and after taking the 
influence of the predictor variables into account.  
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In a follow-up study, multilevel analyses will provide insight into the extent to which 
variation across classes, schools, and countries can be accounted for by different 
level factors. In this study, also two non-European industrialized countries – Hong 
Kong and Singapore - will be included. With this multilevel approach, the variation at 
the four levels are taken into account in the analyses, resulting in statistically correct 
and efficient estimates of the regression coefficients, correct error terms, confidence 
intervals, and tests of significance. To be able to perform multilevel analyses, a 
complex procedure of replacement of missing values and adjustment of PIRLS-
weights will first be necessary.  
An answer to the final research question will be sought by relating the reading 
outcomes in the five top-performing countries to the international successful RLT 
predictor measures. A series of linear structural equation models will be tested in 
order to predict RLT success from student and background variables in the five 
countries separately and as a group.  
Outline of the Dissertation 
Chapters 2 through 6 are articles that will be submitted for publication in international 
journals. In Chapter 2, two pilot studies addressing the validity of the Dutch version of 
the RLT are described. The first pilot study shows a comparison of the linguistic 
characteristics of the original English and the Dutch version of the RLT. The study 
shows the Dutch passages and items to contain both a greater number of words and 
longer words than the English passages and items. However, the use of more and 
longer words did not produce a higher level of complexity with respect to content, 
sentence structure, text structure, or test items as judged by a panel of bilingual 
reading experts. In the second pilot study, the possible impact of the changes made 
after the field-testing of the RLT is examined. The omission of passages and the 
modification or omission of test items are proved to have no negative or positive 
consequences for the psychometric properties of the Dutch version of the test by 
examining the internal consistency; inter-scorer agreement; item-country interactions; 
and percentages of correct responding. 
Chapter 3 explores the variation in reading literacy in the Dutch context. Additional 
information about nonverbal intelligence and school-learned skills allow us to 
acknowledge the multifaceted character of written language. Reading literacy is 
defined in terms of school-learned skills (decoding, language, and mathematics) and 
reading attitudes (reading motivation and reading self-concept). Structural equation 
modeling shows six background variables to be significant determinants of fourth-
grade reading literacy.  
In Chapter 4, we will focus on the variation of reading literacy in nine European 
industrialized countries: England, France, Germany, Iceland, Italy, Netherlands, 
Norway, Scotland, and Sweden. In this chapter, the influence of a country’s reading 
level on reading literacy performances of individual children is examined. The 
children’s reading literacy scores are related to twenty important predictors 
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concerning to the child, the child’s home, and the child’s school. Regression 
analyses show the predictor variables to explain 39.1% of the total variance in 
reading literacy. The country’s reading level explains 7% of the total variance. 
However, when the aforementioned predictor variables are taken into account, the 
predictive power of the reading level of the country dropped from 7% to 3%, which 
suggests that specific child-, home-, and school-predictor variables have 
considerably greater predictive power than a general variable used for comparison 
purposes.
In addition, Chapter 5 shows the results of multilevel analyses, identifying factors that 
predict the variation in reading literacy skills in the European industrialized countries 
of Chapter 4, supplemented by the two non-European industrialized countries Hong 
Kong and Singapore. Multilevel analyses make it possible to explore the extent to 
which variation in reading literacy across classes, schools, and countries can be 
accounted for by different level factors, while also taking the variation at the other 
levels into account. A series of multilevel analyses show four levels to contribute 
significantly to the variance in reading literacy: student, class, school, and country. 
Student accounts for the major part of the total variance; school also accounts for a 
significant part; and country and class account for only a minor part of the variance. 
The results of multilevel modeling further show 25% of the total variance in Reading 
Literacy to be explained by three control variables and twelve predictor variables at 
the level of the student, the class, and the school.  
Chapter 6 describes how the reading outcomes in the five PIRLS top-performing 
countries of Sweden, the Netherlands, England, Bulgaria, and Latvia relate to the 
international successful RLT predictor measures. In a multigroup analysis, a 
simultaneous solution was found to predict reading literacy for all five countries with 
various student- and school-level variables. Subsequently, the differences between 
the countries are examined for the student- and school-level variables both 
separately and together.  
In Chapter 7, some general conclusions and a discussion of the results of this 
dissertation will be presented. In addition, some theoretical and practical implications 
will be sketched. Additional information can be found in the appendices at the end of 
this dissertation. Appendix A describes a comparison between the Dutch sample and 
the international sample with respect to age, gender, economic status, and ethnicity. 
Appendix B shows an example of an assessment block of the PIRLS Reading 
Literacy Test. Appendix C gives a description of reading education in the 
Netherlands as published in the PIRLS Encyclopedia (Mullis, Martin, Kennedy, and 
Flaherty, 2002). The description contains a general profile, language and literacy, the 
education system, teachers and teacher education, reading curriculum and 
instruction, literacy programs, and assessment in the Netherlands.  
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CHAPTER 2: VALIDATION OF THE INTERNATIONAL READING 
LITERACY TEST: SOME EVIDENCE FROM DUTCH 
Abstract 
In 2001, the International Association for the Evaluation of Educational Achievement (IEA) 
conducted a comparative study of reading literacy (PIRLS 2001). A reading comprehension 
assessment instrument was developed and translated into the languages of 35 participating 
countries for this purpose. After field testing of the instrument, the final version of the Reading 
Literacy Test (henceforth RLT) was established. An important question is nevertheless whether 
the linguistic characteristics of a particular version of the test may influence the difficulty of the 
test or not. The procedures followed for finalization of the test can also be questioned. In two 
studies, the validity of the Dutch version of the RLT was therefore examined. In the first study, 
comparison of the linguistic characteristics of the Dutch and English versions of the test showed 
the Dutch passages and items to contain both a greater number of words and longer words 
than the English passages and items. However, the use of more and longer words did not 
produce a higher level of complexity with respect to content, sentence structure, text structure, 
or test items as judged by a panel of bilingual experts. While the Dutch children had to read 
more and longer words than the English children, moreover, they had no problems finishing the 
test within the allocated amount of time. Nevertheless, the reading of a greater number of words 
and longer words may have placed the Dutch children at a disadvantage because it takes more 
cognitive effort that might otherwise have been devoted to the processing of the text and the 
actual answering of the test items. In the second study, the possible impact of the changes 
made after the field testing of the RLT was examined. The omission of passages and the 
modification or omission of test items were found to have no negative or positive consequences 
for the psychometric properties of the Dutch version of the test when the internal consistency; 
inter-scorer agreement; item-country interactions; and percentages of correct responding were 
examined.
Introduction 
The International Association for the Evaluation of Educational Achievement (IEA) 
was founded in 1959 for the conduct of international comparative studies. The IEA is 
an independent association that now encompasses more than 60 countries. The aim 
of the organization is to improve education via the study of student achievement and 
the factors associated with student achievement in educational systems around the 
world. In 2001, the IEA conducted an international comparative study of the reading 
literacy of nine- and ten-year-old children in 35 countries. For this Progress in 
International Reading Literacy Study (henceforth, PIRLS), an International Reading 
Literacy Test was developed. Different linguistic versions of the same instrument 
were formulated for all of the participating countries. The focus of the present article 
is on the validation of the Dutch version of the Reading Literacy Test (henceforth, 
RLT). 
Use of the same basic test across different cultural and linguistic settings does raise 
the problem of bias, a well-known phenomenon that has been studied by many 
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researchers (e.g., Anderson et al., 1980; Berk, 1982; Coenen & Vallen, 1991; Extra & 
Verhoeven, 1985; Osterlind, 1983). For example Sireci (1997) states that when the 
items of a test have been translated, it is simply not possible to determine whether 
the differences in the success rates for two populations are caused by unequal 
difficulty of the items (i.e., bias) or unequal levels of competence. According to 
Bonnet et al. (2001), bias is the case when the elements of a test result in poorer 
results for one or several subjects irrespective of assessed competence. Similarly, 
Holland and Wainer (1993) state that an item is biased when equally proficient 
individuals from different groups do not have equal probabilities of answering the 
item correctly. Camilli and Shepard (1994) have simply characterized bias as “a kind 
of invalidity that harms one group more than another” while Uiterwijk (1994) has 
defined bias as a systematic underestimation or overestimation of a parameter due to 
being part of a specific subgroup. Uiterwijk further observes that the construct validity 
of a test is in danger when more than one skill is needed to correctly answer the item 
and/or the necessary skills are not equal across different subgroups. In other words, 
the items constituting a reading literacy test should assess reading literacy skills and 
reduce the influence of students’ prior knowledge or other — more or less irrelevant 
— skills to a minimum. Many researchers, including Bonnet et al. (2001), have 
considered the linguistic and cultural implications of the translation of materials. De 
Jong and Vallen (1989) have emphasized the presence of linguistic and cultural 
factors as possible sources of item bias. Such linguistic factors as language and text 
features can affect the difficulty of a test at three levels: the word level (e.g., 
vocabulary, word frequency, or ambiguity), the syntactic level (e.g., structure or 
context), and the text level (e.g., difficult or ambiguous references). Such cultural 
factors as differences in prior knowledge due to different cultural backgrounds but 
also familiarity with the type of test and/or item format (i.e., “testwiseness”) can also 
affect the difficulty of a test. Students who have learned to apply certain strategies for 
a particular type of test or who are familiar with the desired type of response are 
clearly placed at an advantage. According to de Jong and Vallen (1989), moreover, 
linguistic and cultural factors can interact. Along these lines, Spilich, Vesonder, 
Chiesi, and Voss (1979) found the influence of cultural factors to be larger than the 
influence of linguistic factors. They also showed readers with greater prior knowledge 
at their disposal to be more capable of recalling important information from a text and 
producing a cohesive and complete report of the text. 
In order to be able to compare the skills of individuals from many countries across 
the world and minimize the chances of test bias, the IEA applied very high 
methodological standards for the development of the PIRLS’ Reading Literacy Test 
(PIRLS, 2000). To minimize cultural bias, all of the participating countries 
collaborated closely. Representatives from all of the countries helped to select the 
passages to be read and contributed to the development of the test items. The 
different countries were also asked to point out any cultural incompatibilities during 
the early stages of test development. It was decided not to use a passage about 
stars falling out of the sky, for example, because the passage was judged to be 
inappropriate for certain religious groups. Similarly, a question about using glue to 
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catch mice in a friendly manner was omitted because it turned out that people in Italy 
use glue to catch mice in a cruel manner. With regard to the translation standards, it 
was attempted to have the RLT translated into the various target languages with as 
few changes of meaning, difficulty, and layout as possible. 
A major step in the development of an unbiased test instrument is the conduct of a 
field test. The IEA thus undertook a large-scale field testing in 27 countries to 
evaluate the psychometric properties of the RLT. Those passages and items with the 
best measurement properties were selected and — as needed — adapted for 
inclusion in the final version of the test. According to Item Response Theory, 
observed item responses should be due to one underlying skill — which was reading 
literacy within the context of the present study — and item bias is present when the 
observed responses cannot be explained on the basis of that single underlying skill. 
An item-characteristic curve is used to depict the probability of an item being 
correctly answered on the basis of the relevant underlying skill, and three parameters 
were used to do this within the context of the present study: difficulty level, 
discrimination, and the chances of correctly guessing an answer. An item was 
considered biased when the differences between two groups for any of the 
aforementioned parameters were found to be significant. And in such a case, the 
item was either omitted or modified. 
The high methodological standards of the IEA also affected the test administration 
procedure for the field test as well as for the final main test. The test administrators 
were instructed to not answer any questions with regard to the content of the test 
items, not provide additional instructions, not admit any latecomers, and not allow the 
students to leave the test session. They were also instructed to check that the 
students were following the instructions appropriately, and if they weren’t, to repeat 
the particular instruction. After the test administration, the staffs of the national 
centers within the different countries processed the results. The responses to the 
open-ended questions were evaluated using the PIRLS scoring procedure. Scorers 
assigned a score of 1, 2, or 3 points to the open-ended items. They had to be 
conscientious, attentive to detail, knowledgeable of reading, and willing to apply the 
scoring guidelines as instructed even if they disagreed with a particular definition or 
categorization. The scores for the open-ended items and the answers to the multiple-
choice questions were next entered into the computer using special WinDEM-
software (IEA, 2001). This software credited the answers on the multiple-choice 
questions (1 score point for a correct answer). The same software was also used to 
check and verify the test data. 
Despite the efforts of the IEA to minimize cultural biases, the possibility of additional 
linguistic and/or psychometric biases following the modification of the instrument on 
the basis of the field results cannot be excluded. In the first study reported on here, 
thus, the following questions were considered. Do the linguistic characteristics of the 
Dutch version of the RLT differ from the linguistic characteristics of the international 
— English — version of the RLT? And if so, do the differences between the two 
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versions of the test appear to place the students in the Netherlands at a relative 
advantage or disadvantage when compared to the students in the other participating 
countries? The international English version was used as the basic version for 
translation into the different languages. English-speaking countries adapted the 
international version where necessary. In order to answer the foregoing questions, 
the number of characters, number of words, mean word length, and mean sentence 
length for the Dutch and international English versions of the RLT were compared 
and further related to the difficulty of the two versions of the test as judged by a panel 
of bilingual experts. 
In the second study reported on here, the psychometric properties of the Dutch 
version of the RLT were considered with respect to the following question: What are 
the consequences of the international decisions made on the basis of the field test 
results for the Dutch version of the RLT? The goal of the field test was to identify 
those eight passages of text with the best psychometric properties and, although 
most of the associated test items subsequently went unchanged, some of the items 
were nevertheless omitted or modified. This situation raises the question of whether 
the omission of certain passages and the omission or modification of certain items 
may have influenced the Dutch version of the test in terms of the internal 
consistency, inter-scorer agreement, item-country interactions, and percentages of 
correct responding. 
Study 1: Linguistic characteristics 
In the first study, several linguistic properties of the PIRLS RLT were explored. We 
expected the Dutch and English versions of the test to differ with respect to the 
number of words, the number of characters, the mean length of the words, and the 
mean length of the sentences used in the passages and test items. Given that we 
could not find relevant studies of the linguistic differences between Dutch and 
English, we decided to initially compare some passages of the English novel The 
Notebook by Nicholas Sparks (1996) to the same passages from the almost literal 
translation of the book into Dutch by Servaas Goddijn, Het Dagboek. Both a greater 
number of words and longer words were used in the Dutch version of the book when 
compared to the English version. The details of this comparison are presented in 
Table 2.1, where more characters and longer words are also found to characterize 
the Dutch versions of two law texts for the European Community and European Bank 
when compared to the English versions. However, a greater number of words was 
used for the nonfiction law texts in English than in Dutch. People who read Dutch and 
English nonfiction texts on a daily basis report experiencing Dutch texts to be less 
concise (with British English slightly less concise than American English, in turn). 
However, translators also report Dutch text to contain fewer words than English texts 
due to the compounding of terms in Dutch but not in English (e.g., onderwijskunde = 
educational sciences; onwikkelingslanden = developing countries).  
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Table 2.1. Linguistic Characteristics of the Dutch and English Versions of Three 
Passages from a Novel and Two Law Texts 
Number of words Number of characters Average word length 
 Dutch English Dutch English Dutch English 
Literary 932 874 4144 3842 4.45 4.40 
Informative 2641 2800 14973 14635 5.67 5.23 
If the Dutch version of the PIRLS RLT contains a greater number of words, longer 
words on average, and longer sentences on average, then the Dutch users of the 
test may require more time and energy to understand the relevant texts and thus be 
placed at a relative disadvantage. Alternatively, the more extensive phrasing of the 
Dutch passages may place the Dutch users at an advantage as a greater number of 
characters provides more information. In addition, it is also possible that the use of 
more characters is associated with more complicated sentence and text structures 
but less complicated content, which is what we expected to find for the PIRLS RLT.  
Method
Materials
To provide a valid and reliable measure of reading skill, the IEA stated that at least 
four hours of assessment were necessary, which amounts to eight assessment 
blocks (i.e., passages of text with accompanying items). In the field test, a total of 16 
assessment blocks was evaluated.1 These 16 assessment blocks were distributed 
across eight booklets, which thus contained two blocks for administration to a 
student. For each block, an average of 13 items was developed to produce between 
16 and 19 points.  
In PIRLS, reading literacy was defined as “the ability to understand and use those 
written language forms required by society and/ or valued by the individual” 
(Campbell et al., 2001, pp.3). Young readers can read to learn, to participate in a 
community of readers, or for enjoyment. Given that reading literacy is directly related 
to the reasons for reading, the PIRLS assessment was concentrated on the two most 
pervasive reasons presented by young students for reading: Reading for literary 
experience/ enjoyment or reading to acquire and use information. 
The accompanying test items assessed four comprehension processes necessary for 
reading literacy: (a) focus on and retrieval of explicitly stated information; (b) the 
drawing of straightforward inferences; (c) interpretation and integration of ideas and 
information; and (d) examination and evaluation of content, language, and textual 
elements. Both open-ended and multiple-choice items were used. The open-ended 
items were used to have the students formulate their own views, present their own 
interpretations and evaluations of the text, and explain their reasoning. They could 
yield 1, 2, or 3 points. A scoring guide was used to assign points to the open-ended 
27
Chapter 2 
30
item responses. The multiple-choice questions offered four plausible response 
options; only one option was correct or clearly the best response for the question. 
Each of the multiple-choice questions yielded 1 point when answered correctly.  
Procedure 
In order to compare the linguistic characteristics of the Dutch and English versions of 
the RLT, the total numbers of characters, words, and sentences were counted. The 
mean word length (i.e., total number of characters divided by the total number of 
words) and mean sentence length (i.e., total number of words divided by the total 
number of sentences) were calculated next. Analyses of variance were then 
performed to compare the linguistic characteristics of the Dutch and English versions 
of the test with Language (Dutch vs. English) as a between-subjects variable and 
Type of text (i.e., literary vs. informative) as a within-subjects variable. The 
correlations between the linguistic characteristics of the Dutch and English text 
passages and test items were also calculated.  
A panel of six Dutch reading experts was asked to independently evaluate the 
complexity of the Dutch and English versions of the test. Each expert read eight 
randomly ordered passages in Dutch and eight randomly ordered passages in 
English and also answered the accompanying test items. After this, they evaluated 
the complexity of the content, the text structure, the sentence structure, and the test 
items along a five-point-scale. To compare the Dutch and English versions of the 
test, t-tests were performed on the different complexity measures. Finally, the 
correlations between the various complexity measures both within and across the 
different versions of the test were explored. 
Results
Linguistic characteristics 
In Table 2.2, the linguistic characteristics of the English version and the linguistic 
characteristics of the Dutch version of the field-tested PIRLS RLT are presented. 
More specifically, the means and standard deviations for the text passages and 
accompanying items are presented for the eight informative texts and eight literary 
texts in Dutch and English.  
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Table 2.2. Linguistic Characteristics of Dutch and English Versions of the Field-
tested PIRLS RLT 
Test version Linguistic 
characteristic
Informative
texts 
Literary 
texts 
Total 
Mean SD Mean SD Mean SD 
Dutch passages N Words 629 131 673 140 651 133 
 N Characters 3043 612 2988 596 3015 585 
 Word Length 4.8 0.1 4.4 0.1 4.6 0.2 
 Sentence Length 12.9 1.9 12.0 2.3 12.4 2.1 
English  N Words 618 130 641 126 629 124 
passages N Characters 2797 567 2755 504 2776 519 
 Word Length 4.5 0.1 4.3 0.1 4.4 0.2 
 Sentence Length 12.6 2.0 11.5 2.4 12.0 2.2 
Dutch items N Words 450 72 433 75 441 72 
 N Characters 1982 309 1782 317 1882 320 
 Word Length 4.4 0.1 4.1 0.1 4.3 0.2 
English items N Words 405 86 414 82 410 81 
 N Characters 1758 299 1614 313 1686 305 
 Word Length 4.4 0.5 3.9 3.8 4.1 0.5 
Separate two (Type of text: literary vs. informative) by two (Language: Dutch vs. 
English) analyses of variance were performed on the number of words in the 
passages and the number of words in the items, respectively. The same analyses 
were also performed on the number of characters in the passages and the number of 
characters in the items. The main effect of Language on the number of words in the 
items was significant (F(1,14) = 12.91, p < .01), while the main effect of Language on 
the number of words in the passages was not (F(1,14) = 1.70, p > .05). Relatively 
more words were thus used in the Dutch items but not in the Dutch passages. The 
main effects of Language on the number of characters in the items (F(1,14) = 77.80,
p < .001) and the passages (F(1,14) = 9.86, p < .01) were also found to be 
significant. More characters were thus used in the Dutch passages and items than in 
the English passages and items, respectively. The main effect of Type of text was 
not found to be significant in any of the analyses, which shows the number of words 
and characters in the passages and items do not differ for the literary versus 
informative texts. A significant interaction between Language and Type of text was 
also not detected (p > .05), which shows the differences according to language to 
hold across the different types of text. 
A two (Type of text: literary vs. informative) by two (Language: Dutch vs. English) 
analysis of variance was next performed on the mean number of characters per word 
(mean word length) for the text passages. The main effect of Language on mean  
word length for the passages was significant (F(1,14) = 68.32, p < .001). The 
average word length for the Dutch passages was significantly higher than for the 
English passages. The main effect of Type of text was also significant (F(1,14) = 
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33.60, p < .001), which suggests that the mean word length for informative texts was 
significantly higher than for literary texts. However, a significant interaction between 
Language and Type of text was also found (F(1, 14) = 9.66, p < .01). That is, the 
difference between the Dutch and English versions of the test was significantly larger 
for the informative texts than for the literary texts with the mean word length for the 
Dutch informative texts proving highest, followed by the English informative texts, the 
Dutch literary texts, and then the English literary texts. A Multiple Comparison 
analysis (Bonferroni corrected) showed all of the differences to be significant at the 
.01 level, with the exception of the difference between the English informative texts 
and the Dutch literary texts and the difference between the Dutch literary texts and 
the English literary texts, which were both non-significant (p > .05). 
When the mean word length for the items from the different versions of the RLT was 
analyzed, the main effect of Language was non-significant (p > .05), but the main 
effect of Type of text was significant (F(1,14) = 15.37, p < .01). The informative items 
contained longer words on average than the literary items. The interaction between 
Language and Type of text was not significant (p > .05). 
The mean number of words per sentence (mean sentence length) for the different 
text passages was analyzed next. One passage was not included in the analyses 
because the passage was a leaflet that contained considerable information in tables 
and relatively few sentences. A two (Type of text: literary vs. informative) by two 
(Language: Dutch vs. English) analysis of variance was thus performed on the 
number of words per sentence for the 15 remaining passages. Neither the main 
effect of Language (F(1,13) = 1.30, p > .05) nor the main effect of Type of text (F < 1) 
was significant. The interaction effect between Language and Type of text was also 
not significant (F < 1.0). The mean sentence length for the items is not presented 
because each item consisted of only one or two sentences, which is not sufficient to 
create a mean. The correlations between the number of words used in the Dutch and 
English versions of the text passages and items were both highly significant 
(Pearson’s r = .87, p < .001 and r = .89, p < .001 respectively). The correlations 
between the number of characters in the Dutch and English versions of the text 
passages and items were also highly significant (r = .86, p < .001 and r = .96, p <
.001 respectively). When a greater number of words and characters was used in 
English, thus, a greater number of words and characters was also used in Dutch. The 
mean word length for the Dutch passages also increased linearly with the mean word 
length for the English passages (r = .83, p < .001), but no significant correlation was 
found between the mean word length for the Dutch items and the mean word length 
for the English items (r = .39, p > .05). Finally, the correlation between the mean 
sentence length for the Dutch passages and the English passages was highly 
significant (r = .84, p < .001). 
In sum, the Dutch version of the test was found to have more words, more 
characters, and longer words on average than the English version. The mean word 
length was also generally longer for the informative texts than for the literary texts, 
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and the difference between the English and Dutch versions of the test was larger for 
the informative texts than for the literary texts. The correlations between the Dutch 
and English versions of the test were all significant for the number of words, number 
of characters, mean word length, and mean sentence length. The only exception to 
this pattern was the mean word length for the test items: A longer mean word length 
for the English items was not accompanied by a longer mean word length for the 
Dutch items. 
Complexity 
In order to compare the complexity of the Dutch and English versions of the RLT, a 
panel of six language experts was asked to evaluate the complexity of the test with 
respect to content, sentence structure, and text structure. More specifically, the 
experts were asked to compare the complexity of the text passages to a reference 
passage using a scale that ranged from 1 (= much less complex than the reference 
text) to 5 (= much more complex than the reference text). The experts were also 
asked to evaluate the complexity of the test items on a scale from 1 (not complex) to 
5 (very complex). The means and standard deviations for the different measures of 
complexity are presented in Table 2.3.  
Table 2.3. Means and Standard Deviations for Different Measures of Complexity for 
Dutch and English Versions of the PIRLS RLT 
Language Content 
Mean (SD) 
Sentence Structure 
Mean (SD) 
Text Structure 
Mean (SD) 
Items
Mean (SD) 
Dutch 2.31 (.95) 2.56 (1.03) 2.33 (.73) 2.19 (.78) 
English 2.69 (.69) 2.56   (.64) 2.73 (.59) 2.58 (.44) 
The complexity of the Dutch version of the RLT did not differ from the complexity of 
the English version with respect to content (t(86) = -1.25, p > .05), sentence structure 
(t(86) = -1.20, p > .05), text structure (t(86) = 0.30, p > .05), or test items (t(86) = -
1.06, p > .05). The content complexity of the Dutch version of the test correlated 
significantly with the content complexity of the English version (r = .58, p < .001). 
However, the complexity of the sentence and text structures for the Dutch version of 
the test did not correlate significantly with the complexity of the sentence and text 
structures for the English version of the test (r = .23, p > .05 and r = .31, p > .05 
respectively). 
In Table 2.4, the intercorrelations between the various measures of complexity for the 
Dutch version of the RLT (upper right corner) and the intercorrelations between the 
various measures for the English version of the RLT (lower left corner) are 
presented. As can be seen, all of the complexity measures correlated significantly 
with each other for both the Dutch and English version of the test. In the Dutch 
version, the complexity of the content of the text correlated higher with the other 
three measures than in the English version. The same can be said about the 
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complexity of the items. The complexity of text structure and sentence structure were 
almost equal in both versions. 
Table 2.4. Intercorrelations between Various Measures of Complexity for Dutch 
Version (upper right corner) and English Version (lower left corner) of the PIRLS RLT
Content Sentence 
structure
Text structure Items 
Content _ .71** .79** .53* 
Sentence 
structure
.47** _ .64** .59** 
Text structure .72** .68** _ .58** 
Items .39** .42** .50** _ 
** significant at the 0.01 level; * significant at the 0.05 level (2-tailed) 
Conclusions
Despite considerable efforts to keep the differences between the Dutch and English 
versions of the PIRLS RLT to a minimum, the translation of the English version of the 
test into Dutch had some major implications for the linguistic characteristics of the 
test. While the translators succeeded in creating Dutch passages of text with an 
equivalent number of words and mean sentence length when compared to the 
English passages, the children presented the Dutch version of the test nevertheless 
had to read significantly more characters and longer words than the children 
presented the English version of the test. This was found to be particularly the case 
for the informative passages.  
Rather surprisingly, the translation of the test items led to a larger number of words in 
the Dutch items than in the English items but not to the use of longer words. 
Nevertheless, the mean word length for the Dutch items did not correlate with the 
mean word length for the English items. That is, the mean length of the words in the 
Dutch items did not parallel the mean length of the words in the English items.  
In sum, the Dutch children had to read more characters than the English children. In 
the text passages, the Dutch children had to read longer words than the English 
children; in the test items, they had to read a greater number of words. This finding 
may have both positive and negative consequences for the performance of the Dutch 
children. We found the use of a greater number of words and longer words in the 
Dutch version of the RLT to not be associated with more complex sentence and text 
structures, which means that the Dutch children were clearly not placed at a 
disadvantage by having to read more complex sentences or texts. The mean 
complexity of the sentence structures for the Dutch and English versions of the RLT 
were equal while the mean complexity of the text structure for the Dutch version of 
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the test was a bit lower than for the English version but nonsignificantly so. The 
Dutch children might still have been at a disadvantage because the reading of a 
greater number of characters presumably takes more time and cognitive effort, but 
no evidence was found for this whatsoever. That is, we know from our observations 
of the testing sessions that the Dutch students had plenty of time to complete the 
test.
Study 2: Psychometric test properties 
The IEA put a tremendous amount of effort into the development of a test to measure 
the same skill in all participating countries. To also ensure good psychometric 
properties, the different passages and test items were field tested in 27 countries in 
September 2000. Based on the results of this field test, the instrument was adapted 
to create the final versions of the test. In our second study, we therefore examine the 
consequences of this international adaptation of the instrument for the Dutch version 
of the test. 
Method
Participants 
In IEA studies, the target population is referred to as the “international desired target 
population”. For the present PIRLS research, this population consisted of all students 
enrolled in the upper grade of two adjacent grades containing the largest percentage 
of 9-year-olds per country at the time of testing (Campbell et al., 2001; PIRLS, 1999). 
In the Netherlands, as in most countries, this was the fourth grade of elementary 
school (or what is known as Groep 6 in the Dutch educational system). Students 
attending schools for special education were not part of this population. The 
instrument was specifically developed for administration at the end of fourth grade. 
However, the field test was conducted at the beginning of the school year and we 
decided to administer it in fifth grade (or what is known as Groep 7 in the Dutch 
educational system) as we suspected that the test would be too difficult for students 
just starting fourth grade.  
For the PIRLS sample design, it was attempted to test 200 students for each of the 8 
booklets from each country (see Materials). For this purpose, a field test sample of 
70 schools was drawn from the database of all the elementary schools for each 
country. Given that 100% participation was not possible, an algorithm was used a 
priori to identify a replacement school for each selected school. In the Netherlands, 
47 elementary schools (with 35 schools replacing schools that were initially selected) 
participated in the field test in the end, which resulted in data on 1470 Dutch 
students2. A total of approximately 48,000 students from almost 1100 schools in 27 
countries participated in the field test, which supplied more than 6000 responses for 
each test booklet. 
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Materials
The RLT described in Study 1 was used in the field test. The test involved eight 
booklets with sixteen assessment blocks and 211 test items. Two test items were 
excluded from the analyses because their scoring rules changed during the scoring 
process. Each assessment block included either a literary or an informational 
passage followed by open-ended and multiple-choice questions about the passage.  
Procedure 
After the field testing of the sixteen assessment blocks, eight assessment blocks 
were selected for inclusion in the final PIRLS RLT. On the basis of the field test data, 
the IEA thus omitted eight assessment blocks and 106 test items from the field tested 
instrument. For the remaining eight blocks, 19 test items were modified, 9 test items 
were omitted, and 75 test items remained unchanged. The modifications that were 
made were the same for all participating countries. In order to study the 
consequences of the international modifications for the Dutch situation, the Dutch 
field test data were compared to the international averages of the field test data for 
the 27 participating countries.  
Internal Consistency. The Cronbach’s alpha reliability coefficients provided 
information on the internal consistency of the items (i.e., the average inter-item 
correlation). The international average for each passage was calculated by adding 
the alphas for the 27 participating countries and dividing this number by 27. The 
alpha coefficient in the Netherlands was compared with the international average. 
Further, the alpha coefficient for the selected blocks was compared to the coefficient 
for the omitted blocks.
Interscorer Agreement. Special trained judges assigned a score to the open-ended 
response item responses (1, 2, or 3 points). About 100 booklets were scored twice 
for each country. The interscorer agreements were the percentages of occasions on 
which the two scorers assigned exactly the same score to the response of the 
student. Again, the average inter-scorer agreement in the Netherlands was 
compared to the international average. Furthermore, the interscorer agreements for 
the unchanged questions were compared to those for the modified and omitted 
questions. 
Item-Country Interactions. In order to examine the possibility of certain items being 
more easy or difficult to answer for the students from a particular country (i.e., the 
possibility of an item-country interaction), the IEA calculated the probability of a 
hypothetical student with an internationally average level of proficiency correctly 
responding to each of the test items (based on a Rasch one-parameter IRT model). 
The average hypothetical probability of a correct response was then compared to the 
probability of a correct response by a student of average proficiency for each 
country. A t-statistic was next computed by dividing the difference between the 
country-specific difficulty of the item and the average international difficulty of the 
item by the standard error for this difference. If a statistically significant negative or 
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positive t-statistic was the result (p < .05), the item could be considered either 
unusually easy or unusually difficult for the students from the relevant country, 
respectively. We calculated a chi-square coefficient to check whether the observed 
number of unchanged, modified, and omitted items being unusually difficult or 
unusually easy was equal to or significantly different from the expected number for 
each cell. 
Percentages of correct responding. The mean percentage of correct responses to 
each item was calculated for the Dutch students and all of the students from the 
different countries. For the multiple-choice questions, the percentage correct was 
simply the percentage of the students selecting the correct response for that item. 
For the open-ended questions worth 1 point, the percentage correct was the 
percentage of the relevant students scoring 1 point. The percentage correct of two-
points items was calculated by adding up the percentage of students scoring two 
points, and the percentage of students scoring one point divided by two. The 
percentage correct of three-points items was calculated by adding up the percentage 
of the students scoring three points, the percentage of the students scoring two 
points divided by three and multiplied by two, and the percentage of students scoring 
one point divided by three. 
An analysis of variance was next performed to examine the influence of item 
omission or modification on the correctness of the responding of the students in the 
Netherlands and internationally. Finally, the influence of test item type was examined. 
If differences between countries would be due to the scorers in one country being 
more generous than in another country, the correctness of the students’ responding 
may vary only for the open-ended items. For this reason, another analysis of 
variance was performed to examine the influence of test item type (i.e., open-ended 
or multiple-choice) on the correctness of the students responding in the Netherlands 
and internationally.
Results
Internal consistency 
One of the criteria used to select eight of the sixteen passages for inclusion in the 
final RLT instrument was the Cronbach's alpha for the responses of the students 
(i.e., the internal consistency of the test items accompanying the passages). In Table 
2.5, the average alpha coefficients for the sixteen passages as calculated by the IEA 
for the students from all of the participating countries and the Netherlands in 
particular are presented. As can be seen, the mean coefficient for the sixteen 
passages internationally was 0.71 while the mean coefficient for the Netherlands was 
only 0.61. The mean international coefficient was thus significantly higher than the 
mean Dutch coefficient (p < .001). As might be expected, the mean coefficient for 
those passages that were kept was higher than the mean coefficient for those 
passages that were omitted for both the Dutch and international samples. However, 
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analyses of variance showed the difference to be significant for only the international 
sample (F(1,14) = 8.24, p < .05) and not the Dutch sample (F < 1).  
Table 2.5. Mean Reliability Coefficients for Those Blocks Selected for Inclusion in the 
Final Version of the RLT, Those Blocks Omitted, and All Blocks 
 Netherlands International 
Selected blocks .63 .73 
Omitted blocks .61 .69 
All blocks .61 .71 
Inter-scorer Agreement 
Another criterion used to select passages for inclusion in the final RLT was the 
degree of inter-scorer agreement for the open-ended questions (i.e., a subsample of 
the responses to the open-ended questions scored independently by two judges). In 
Table 2.6, the average inter-scorer agreement for the 100 open-ended questions can 
be seen to be almost 85% for the Dutch sample and almost 89% for the international 
sample. The inter-scorer agreements for the Dutch and international samples 
correlated positively (r = .78, p < .001). For both samples, the inter-scorer agreement 
proved highest for the unchanged items. However, analyses of variance showed the 
differences between the three groups of items to not be significant for either the 
Dutch sample (F < 1) or the international sample (F(2, 97) = 1.48, p > .05). In other 
words, the agreement of the scoring for those items that were kept, modified, or 
omitted did not vary significantly for either the international sample or the Dutch 
sample.
Table 2.6. Inter-scorer Agreement (and Standard Deviations) for Open-Ended 
Questions that Remained Unchanged, were Modified, or Omitted for the Final 
Version of the RLT and All of the Open-Ended Questions 
 Netherlands International 
Unchanged questions (n = 35) 85.7 (11.3) 90.0 (4.1) 
Modified questions (n = 14) 84.5 (11.6) 88.0 (4.6) 
Omitted questions (n = 51) 84.3 (13.6) 88.3 (5.7) 
All open-ended questions (N = 100) 84.8 (12.5) 88.9 (5.1) 
Item-country Interactions 
As can bee seen from Table 2.7, 18 of the 209 analyzed items were unusually easy 
for the Dutch children; 34 items were unusually difficult; and 157 were more or less 
as expected (i.e., normal) (see Procedure for explanation of this classification). It can 
be further seen that 75 items remained unchanged; 19 items were modified; and 115 
items were omitted for the final version of the RLT. Based on these totals, the 
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numbers of expected items for each cell could be calculated. The number of 
observed items differed significantly from the number of expected items in each cell 
( 24F = 10.86, p < .05). From the table, it can be seen that for those items that were 
relatively easy for the Dutch students, fewer items remained unchanged and more 
items were omitted for the final version of the RLT than might have been expected. 
For those items that were relatively difficult for the Dutch students, fewer items 
remained unchanged and more items were modified or simply omitted than might 
have been expected. For those items that were not particularly easy or difficult for the 
Dutch students (i.e., normal), more items remained unchanged than might have been 
expected. In other words, those items that were not particuarly easy or difficult for the 
Dutch students also went largely unchanged for the final version of the RLT while 
those items that were relatively easier or more difficult for the Dutch students were 
modified or omitted for the final version of the RLT more often than expected. The 
latter finding suggests that the difficulty of the final Dutch version of the RLT may 
have changed — but not necessarily in the same direction as the final versions of the 
test for other countries. 
Table 2.7. Item-country Interactions in the Netherlands: Observed versus Expected 
Numbers of Items 
Items Unchanged Modified Omitted Total 
Easy 3 vs. 7 2 vs. 2 13 vs. 10 18 
Difficult 7 vs. 12 6 vs. 3 21 vs. 19 34 
Normal 65 vs. 56 11 vs. 14 81 vs. 86 157 
Total 75 19 115 209 
(Expected numbers may not sum to totals due to rounding.) 
Percentages of correct responding 
In the Netherlands, an average of 67% of the test items were responded to correctly; 
internationally, an average of 52% of the items were responded to correctly. An 
overview of the Dutch and international mean scores for the unchanged items, 
modified items, omitted items, multiple-choice questions, and open-ended questions 
is presented in Table 2.8. 
A two (Country: Netherlands vs. International) by three (Decision: unchanged vs. 
modified vs. omitted) analysis of variance was next performed on the percentages of 
correct responding. Country was treated as a between-subjects variable and 
Decision was treated as a within-subjects variable. The main effect of Country was 
highly significant (F(2, 206) = 299.61, p < .001). The percentage of correct 
responding in the Netherlands was significantly higher than the percentage of correct 
responding internationally. The main effect of Decision was also significant (F(2, 206) 
= 7.05, p d .001). A higher percentage of correct responding was found for the 
unchanged items than for the omitted or modified items with the difference between 
the latter not being statistically significant. The Dutch means were consistently higher 
than the international means, and no significant interaction between Country and 
Decision was thus found (F(2, 206) = 2.02, p > .05).  
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An additional two (Country: Netherlands vs. international) by two (Type of test item: 
multiple-choice vs. open-ended) analysis of variance was performed on the 
percentages of correct responding. Country was treated as a between-subjects 
variable and Type of test item was treated as a within-subjects variable. In Table 2.8 
also, the percentages of correct responding for the two types of test items are 
presented. The main effect of Country was again significant (F(1, 207) = 506.71, p <
.001). That is, the performance of the students in the Netherlands was consistently 
higher than the performance of the students internationally. The main effect of Type 
of test item was also significant (F(1, 207) = 33.29, p < .001). In both the Netherlands 
and internationally, the performance of the students on the multiple-choice questions 
was significantly higher than their performance on the open-ended questions. An 
interaction between Country and Type of test item was not found (F(1, 207)= 1.27, p 
> .05).  
Table 2.8. Mean Percentages of Correct Responding (Standard Deviations) in the 
Netherlands and Internationally 
 Netherlands International 
Unchanged items 74.4 (18.6) 57.6 (16.4) 
Modified items 57.8 (25.7) 43.3 (16.5) 
Omitted items 63.9 (23.6) 50.0 (19.6) 
Multiple-choice questions 74.7 (19.5) 59.0 (16.8) 
Open-ended questions 58.9 (23.2) 44.7 (17.9) 
Total 67.1 (22.7) 52.1 (18.7) 
Conclusions
The decision to omit or modify certain items for the final version of the RLT does not 
appear to have major consequences for the Dutch situation. Internationally, the 
internal consistency of the blocks selected for inclusion in the final version of the test 
was higher than the internal consistency of those blocks not selected for inclusion, 
which means that the selection of eight blocks for inclusion in the final version of the 
test may actually increase the internal consistency of the instrument. Field testing 
showed the internal consistency of the test items to be rather low internationally and 
even lower for the Netherlands, which may be explained by the greater number of 
cases included in the analyses internationally.  
The inter-scorer agreements for the unchanged, modified, and omitted items did not 
differ significantly from each other either internationally or in the Netherlands and 
were very satisfactory. The decision to modify or omit items did not improve the inter-
scorer agreement of the test.  
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The number of items later modified or omitted on the basis of the field results was 
found to be higher than expected for those items that were found to be more difficult 
or easier for the students in the Netherlands relative to the international sample. The 
number of items that remained unchanged for the final version of the RLT was found 
to be higher than expected for those items that were not particularly easy or 
particularly difficult for the students in the Netherlands relative to the international 
sample. The decision to modify or omit items thus affected those items that did not 
have good psychometric properties in the Dutch version of the RLT to start with, 
which means that the contribution of the modifications and omissions is most likely to 
be positive for the final Dutch version of the test. 
Lastly, those items that were later modified or omitted were also the items with the 
lowest percentages of correct responding in both the Netherlands and internationally. 
Keep in mind that the percentage of correct responses is not related to the item-
country interaction (i.e., unusually easy items in the Netherlands can still have a low 
percentage correct). The interaction between country and decision to modify, omit, or 
leave items unchanged was not significant, which means that the difference between 
the percentage of correct responses for the unchanged items versus the modified 
and omitted items was the same for the Netherlands as for the international sample. 
In other words, the modification or omission of items on the basis of the percentage 
of correct responses will not place the Dutch students at a particular advantage or 
disadvantage relative to the international sample. 
To rule out the possibility of a more lenient scoring process affecting the percentage 
of correct responses (i.e., the possibility of the Dutch scorers being too generous), 
the effect of item type on the percentage of correct responses was examined. Recall 
that the responses to the open-ended items were scored by a team of expert judges 
following a strict scoring procedure while the correct responses for the multiple-
choice items were determined prior to assessment by the PIRLS committee. Our 
analyses showed the multiple-choice questions to be consistently easier to answer 
than the open-ended questions irrelevant of country. The fact that the percentage 
correct responses was higher in the Netherlands than internationally on average for 
both open-ended and multiple-choice items indicates that the scoring of the open-
ended responses did not cause bias in the Netherlands.  
General Discussion 
Our study suggests that the PIRLS procedure to determine the final (international) 
version of an instrument to assess the reading literacy of nine- and ten-year olds was 
stable and will not have negative consequences for the quality of the final Dutch 
version of the test. The results of the first study reported on here show the Dutch 
translation of the English version of the RLT to have some inevitable linguistic 
implications. While the translated Dutch version of the instrument had more 
characters than the English version, this did not lead to greater sentence or text 
complexity or to less complex passage content. It should be noted, however, that 
only six experts evaluated the complexity of the instrument, which meant only three 
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evaluations per version of a block because the experts judged only half (i.e., eight) of 
the blocks in English and half (i.e., eight) of the blocks in Dutch. The number of 
cases per test block may thus have been too small to detect statistically significant 
differences with regard to test complexity. In addition, the instruction for the expert 
panel did not contain clear definitions of complexity of content, text structure, and 
sentence structure. Future research should certainly address this question.  
Differences between languages clearly exist and should not be ignored, particularly 
in studies of reading literacy. That is, the possibility of linguistic bias in international 
studies of reading literacy is an important research topic. Differences in the linguistic 
characteristics of tests can obviously influence student performance and, while the 
IEA successfully developed a test instrument with largely the same linguistic 
characteristics for English and Dutch, we cannot say much about the languages 
other than Dutch. That is, a total of 27 countries participated in the field research, 
which required almost 30 translations of the test instrument. No empirical conclusions 
can be drawn about the linguistic similarities and differences between the other 
versions of the test. Whereas Dutch and English are members of the same Indo-
European family of languages and even the same West-Germanic branch of this 
family, the PIRLS instrument was also translated into languages from the Balto-
Slavic branch (e.g., Slovene, Macedonian, and Bulgarian), the Italic branch (e.g., 
French and Italian), and even the Uralic family (e.g., Estonian and Hungarian) and 
the Sino-Tibetan family (e.g., Chinese). Languages from the same family often have 
considerable affinities as they typically stem from the same mother language, which 
means that those languages resembling the language of the original test instrument 
may be particularly beneficial — or, for that matter, detrimental — for students. We 
simply do not know. It would be very interesting to address this question in future 
research. Indo-European languages play a leading role in today’s world and, 
historically, European nations have implemented their languages in those places 
where they have come into power. And the same holds for achievement testing and 
evaluations of literacy, in particular; the possibility of a Western cultural and linguistic 
bias cannot be ruled out. In contrast to most Indo-European languages, Uralic written 
languages are based on the phonology of the oral language, which could make the 
RLT relatively easier for students. In contrast, written Chinese does not form words 
on the basis of characters; rather, each word has its own symbol (i.e., ideogram) 
(Vromans, 1988), which could make the RLT relatively more difficult for students. In 
other words, the linguistic characteristics of the translated versions of the RLT should 
be empirically examined for different language families and branches of these 
families in future research.  
The results of the second study reported on here suggest that the decisions to 
modify or omit certain items on the basis of the field test results and to establish the 
final (international) version of the RLT did not have particularly negative or positive 
consequences for the psychometric quality of the Dutch version of the test nor for the 
average achievement in the Netherlands. The internal consistency of the 
international English version of the test increased after omission of eight of the 
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sixteen assessment blocks but remained relatively low. In the present study, we only 
analyzed the data on the average internal consistency of the initial sixteen 
assessment blocks — as provided by the IEA — and did not analyze the internal 
consistency of the final eight assessment blocks. The inter-scorer agreement did not 
change significantly, but was already very good. Those items that were modified or 
omitted for the final version of the test were mostly items that had proved unusually 
easy or difficult for the students in the Netherlands when compared to the 
international sample. While it would have been even better for all of the particularly 
easy or difficult items to be modified or omitted, only ten of the items that were of 
particular ease or difficulty for the Dutch students remained in the final version of the 
instrument. The most comforting result is that the decision to modify or omit certain 
items for the final version of the RLT does not appear to place the Dutch students at 
a particular advantage or disadvantage with regard to their achievement. Also, the 
scoring of the open-ended items was found to be clearly unbiased for the 
Netherlands.  
The PIRLS RLT was developed to assess and compare the reading literacy of 
students around the world. The results of the present validation study have some 
important implications for future international research on educational achievement. 
Cultural, linguistic, procedural, and psychometric biases will always threaten the 
validity of international comparisons. Researchers must therefore put a considerable 
amount of effort into the prevention of all sorts of biases. To overcome cultural 
biases, for example, it is important that all of the participating countries be involved in 
the development of the test instrument from the very earliest stages. To overcome 
linguistic biases, certain translation standards may be necessary such as having the 
countries translate a standard international version of the instrument into the target 
language with as few changes of meaning, difficulty, or layout as possible. Linguistic 
and psychometric analyses such as those performed in the present study can 
contribute to the development of an even more valid and reliable instrument. Back-
translations might also help identify any further inconsistencies. However, such an 
undertaking can be very time consuming and expensive. A detailed manual for test 
administration can help prevent procedural biases. Test administrators should be 
made aware of the purpose of the test or study, that is, the objective assessment of 
educational achievement to improve education policy. It should be very clear that a 
country is not helped by artificially being ordered higher in the international 
comparison. Test administrators should recognize the possible impact of any 
interference during the test sessions and deviations from the standard administration 
procedures for the comparability of the test results. The test results should also never 
be used to evaluate school performance as the teachers and school leaders may find 
it difficult to resist helping the students then. When manual scoring of the student 
responses is necessary, moreover, the judges must be particularly conscientious, 
attentive to detail, knowledgeable of the subject area, and willing to apply the scoring 
guidelines as instructed — even when they might disagree. Finally, psychometric 
biases can be avoided with the provision of straightforward guidelines for the 
processing of data and professional software for the keying, checking, and 
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verification of outcomes. Last but not least, thorough pilot testing should be 
undertaken to demonstrate the reliability and validity of an instrument. A large 
amount of material should be piloted in order to allow selection on the basis of 
statistical outcomes (i.e., that material with the most acceptable psychometric 
properties). Item Response Theories can also help identify those responses that 
cannot be explained on the basis of the skill assumed to underlie test performance, 
which was reading literacy within the context of the present study. In short, 
international comparative study requires the development of a test instrument with 
good measurement properties for translation into many languages, which takes 
tremendous effort and expertise.  
2 Many of the Dutch schools were not willing to participate in the present study 
because they had already participated in other (research) projects. Many schools in 
the Netherlands are also understaffed, which means that the teachers have heavy 
workloads. In the Netherlands, the following arrangements were thus made to 
encourage as many schools as possible to participate in the PIRLS research. 
Personnel from the Dutch national center conducted the test sessions in the Dutch 
schools, which deviated from the international procedures that stipulated that the 
schools themselves should conduct the test sessions. A return envelope was also 
supplied with the parent questionnaires to allow them to send the questionnaires 
directly to the national center. Finally, a publication regarding early literacy standards 
was given to the schools to highlight the importance of the research topic and 
encourage their participation.
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CHAPTER 3: CHILD, HOME, AND SCHOOL PREDICTORS OF READING 
LITERACY: THE CASE OF DUTCH 
Abstract 
The purpose of this study was to identify those factors that predict the reading literacy level of 
children midway through their elementary school careers in the Netherlands. Predictor measures 
pertaining to the children, their families, and the schools attended by the children were collected. 
Reading literacy was defined in terms of school-learned skills (decoding, language, and 
mathematics) and reading attitudes (reading motivation and reading self-concept). A sample of 
1483 Dutch ten-year olds in fourth grade participated in the study. Reading literacy was quantified 
according to the Progress in International Reading Literacy Study conducted under the auspices of 
the International Association for the Evaluation of Educational Achievement (IEA). The findings 
clearly show reading literacy to be mediated by reading motivation and school-learned skills in the 
domains of word decoding, language, and mathematics. Structural equation modeling also 
showed six background variables to be significant determinants of fourth-grade reading literacy. 
Nonverbal intelligence and academic self-confidence were the most important predictors of 
reading literacy levels with — to a lesser extent – students’ reports of reading at home and the 
degree to which parents were involved in school activities. School factors such as classroom 
climate and team climate were also found to be important predictors of reading literacy. 
Introduction  
During the past decades, it has gradually been acknowledged that the character of 
written language is multifaceted. The focus of written language competence and 
literacy research has also expanded to take not only the structural aspects of reading 
and writing into account but also the functions of written language within a social 
context. The term “reading literacy” has been introduced to refer to the demands for 
literacy in our complex world today and defined as the ability to understand and use 
the written language forms required by society and valued by the individual. Reading 
literacy is now generally accepted as one of the most important skills that children 
develop (Campbell, Kelly, Mullis, Martin, & Sainsbury, 2001).  
It is widely believed that reading literacy relates to such general cognitive skills as 
intelligence and other school-learned skills as language, word decoding, and 
mathematics. Literacy and thinking cannot easily be separated. Reading text requires 
children to construct meanings, share ideas, test ideas, and articulate questions. For 
both reading and mathematics, children must comprehend the message being 
conveyed by the particular words or numerals in order to construct their own 
messages, follow directions, and apply this information to new situations, events, and 
problems. And these skills are logically related to intelligence (Alexander, Graham, & 
Harris, 1998; Schunk & Zimmerman, 1994). Given the continuities between oral and 
written language, moreover, the abilities involved in oral language proficiency (e.g., 
vocabulary, syntax, and pragmatics) constitute the basic components of functional 
literacy and, although the linguistic devices used to comprehend or produce written 
language are not completely identical to those involved in oral discourse, close 
connections between the two can be expected (cf. Scarborough & Dobrich, 1994). Oral 
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word decoding abilities clearly relate to grasping the essentials of the written language 
code itself. And there is abundant research evidence showing word decoding to play a 
crucial role in learning to read (National Reading Panel, 2000; Perfetti, 1992). The 
automation of word recognition skills and the attainment of fluent reading levels are 
also essential for further reading development (Snow, Burns, & Griffin, 1998). That is, 
children start out acquiring elementary decoding skills, learn to apply these with greater 
accuracy and speed, and word recognition is increasingly automated via direct 
recognition of such multiletter units as consonant clusters, morphemes, syllables, and 
even whole words (Adams, 1990). The role of mathematics in reading literacy is less 
prominent than the role of the other school-learned skills. However, a clear relation 
exists between children’s math and reading abilities in that texts often depart from 
problem situations and use either graphs or charts as explanatory devices (Lees, 1976; 
Paul, 1990; Wood, 1992). 
In addition to various school-learned skills, reading attitudes have also been found to 
mediate reading literacy. A distinction can be made between reading motivation and 
reading self-concept. Reading motivation is considered an active process in which 
readers construct ideas about language and literacy. That is, readers continuously 
make predictions, monitor the outcomes of these predictions, and seek solutions to the 
problems that they encounter while reading. Obviously, the enjoyment that readers 
derive from reading also motivates them to spend more time reading (Verhoeven & 
Snow, 2001). Reading self-concept is the unity of thoughts and feelings that a person 
has about his or her reading ability. Reading self-concept can affect the frequency with 
which people participate in such literate activities as completing a task, gaining 
knowledge, or interpreting an author’s perspective. Similarly, reading self-concept can 
affect the manner in which people participate in literate activities. Students with a low 
reading self-concept, for example, may attain less social support for the development of 
their reading comprehension skills (Baker, Afflerbach, & Reinking, 1996). Schunk and 
Rice (1984) demonstrated a clear relation between student opinions of their own 
reading competence and their reading achievement. Van Kraaijenoord and Schneider 
(1999) treated reading self-concept as an aspect of reading motivation and 
subsequently found reading motivation to indirectly influence reading comprehension 
via decoding skills and metacognitive skills (i.e., awareness of reading strategies). 
Home and school variables may also contribute to the level of reading literacy that 
children attain. In homes where the relevance and purpose of literacy is emphasized, 
for example, the development of literacy is positively influenced (cf. Eccles, Wigfield, & 
Schiefele, 1998). Rowe (1991) similarly found that — regardless of the socio-economic 
status of a student’s family, the student’s age, or the student’s gender — reading 
activity at home positively influenced reading achievement, attitudes towards reading, 
and how attentive the student was in the classroom. Leseman and de Jong (1998) 
further identified four critical aspects of literacy in the home (i.e., exposure or 
opportunity, quality of instruction, parent-child cooperation, and social-emotional quality 
of literacy interactions) and found these home literacy facets together to bear a clear 
relation to early reading achievement even after early vocabulary and home language 
were controlled for. Similarly, Baker, Scher, and Mackler (1997) found those children 
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with enjoyable early encounters with literacy to be more likely to read frequently and 
diversely in subsequent years. In addition to the prevalence and quality of literacy 
activities occurring within the home, those literacy activities undertaken by the children 
themselves or together with their parents have been found to determine their level of 
reading motivation. Television watching has also often been examined as a possible 
predictor of reading literacy. While van der Voort (2001) found television to be 
responsible for a decline in the amount of time spent reading, he did not conclude that 
one activity was necessarily better than the other. A balance between reading and 
television watching appears to be best. Koolstra, van der Voort, and van der Kamp 
(1997) found a small negative effect of watching entertainment programs on reading 
comprehension and a positive but nonsignificant effect of watching informative 
programs.  
Another relevant home factor is parental involvement in a child’s school. Children 
whose parents are involved in their school are more likely to be successful in school 
(Epstein, 1991). Furthermore, the degree to which parents show an interest in the 
child’s literacy activities at school has been found to predict a child’s literacy 
development (Grolnick, Ryan, & Deci, 1991).  
Social relations into a school class are yet another important predictor of reading 
literacy and school success. According to Driessen, van Langen, and Vierke (2003), for 
example, the social integration of children into a school class can influence their 
cognitive performance. Similarly, Wigfield, Eccles, and Rodriguez (1998) have studied 
how the social relations of children can influence their literacy motivation and thereby 
literacy outcomes. With respect to the school itself, there is evidence that class size 
influences children’s literacy development (Robinson, 1990). Research and common 
sense suggest that smaller classes allow teachers to devote more time to each student 
and thereby promote each student’s learning. When Pritchard (1999) summarized the 
results of a large number of studies concerned with the influence of class size on 
student achievement, only reduction of the class size to below 20 students was found 
to lead to higher student achievement. However, class size reduction can be 
undertaken in different manners and, depending on how the reduction is done and the 
teaching in a smaller class is conducted, the benefits of class size reduction can vary. 
Another relevant school factor is the didactic procedures followed by the teacher (e.g., 
Watling, 1996). Several researchers have argued that the teaching of reading 
comprehension strategies can positively influence reading outcomes (see Pressley, 
1998). Aarnoutse and Schellings (2003) found positive effects of an intervention 
program aimed at knowledge and use of reading strategies in fourth grade. Allington 
and Johnston (2000) have emphasized the importance of respectful, supportive, and 
productive communication between both students and teachers and the students 
themselves as part of good fourth-grade teaching It is further also often claimed that 
school climate plays a substantial role in learning outcomes with such factors as 
classroom climate and school team climate as cases in point (Chrispeels, Castillo, & 
Brown, 2000).  
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Finally, it may well be the case that differences in gender and differences in social 
background influence the development of reading literacy. For each of the 27 countries 
participating in the 1991 IEA Reading Literacy Study, for example, Wagemaker (1996) 
found nine-year-old girls to attain higher mean reading scores than nine-year-old boys. 
Badian (1999) also found the reading comprehension of girls to be significantly better 
on average than that of boys while no significant differences were found for listening 
comprehension. Petersen (2002) observed significantly higher vocabulary and 
nonverbal intelligence scores for boys than for girls at the beginning of kindergarten, 
but by second grade the boys produced lower reading scores than the girls. With 
respect to the role of the socio-cultural environment, the literacy scores of children have 
been found to be determined at least in part by social factors (see Hecht, Burgess, 
Torgesen, Wagner, & Rashotte, 2000). With respect to the role of the social 
background, the literacy scores of children have been found to be determined at least 
in part by social factors (see Hecht et al, 2000). Children coming from lower 
socioeconomic or minority backgrounds often enter school with significant weaknesses 
in prereading skills (e.g., vocabulary and general background knowledge) which are of 
vital importance for early reading comprehension.  
In the present study, variables related directly to the child and variables related to the 
child’s family and school environment will be considered in order to obtain an answer 
to the following question: Which factors predict the level of reading literacy achieved 
by children halfway through their elementary school careers in the Netherlands? 
Reading literacy was initially treated as the outcome of three measures of school-
learned skills and two measures of reading attitudes. In an attempt to further explain 
the variation in the school-learned skills, reading attitude measures, and reading 
literacy scores, the following student, home, and school predictor variables were 
considered: the student’s nonverbal intelligence, academic self-confidence, and 
social relationships; the amount of television watched at home, home reading 
resources, and the level of parental involvement in the child’s school; and class size, 
didactic methods, classroom climate, and the climate among the teachers and other 
school employees (i.e., team climate). We next determined whether the predictive 
model characterized different subgroups of students distinguished in terms of gender 
and socio-economic status. The fourth-grade data collected in 2001 as part of a large 
national study (i.e., the PRIMA cohort study) was analyzed. In addition, the children 
completed the reading literacy test and student questionnaire from the Progress in 
International Reading Literacy Study (i.e., PIRLS) conducted under the auspices of 
the International Association for the Evaluation of Educational Achievement (IEA). 
Method 
Participants 
The PRIMA Cohort Study is a monitoring study conducted every two years and 
involves a representative sample of students in elementary education in the 
Netherlands. In addition to assessment of the students, background information is 
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gathered on their homes and schools. In 2001, 420 elementary schools representative 
of all schools in the Netherlands with respect to social-ethnic composition, school type, 
and degree of urbanization for the community of location participated in the PRIMA 
Cohort Study (Driessen, van Lange, & Vierke, 2002).  
In order to link the data from the national PRIMA Cohort Study to the achievement 
scores of the students on the international PIRLS Reading Literacy Test, a subsample 
of the PRIMA cohort also participated in the present study. Next to the PRIMA-tests 
and –questionnaires, this so-called PIRLS subsample was administered four 
assessment blocks from the PIRLS Reading Literacy Test (including two informative 
and two literary passages), the PIRLS Student Questionnaire, and a national decoding 
test (i.e., Drie Minuten Toets) (see Instruments). A total of 1483 fourth-grade students 
from 64 PRIMA cohort schools participated in this additional PIRLS study. As can be 
seen from the observed and expected numbers presented in Appendix A, the 
distribution of the schools in the PIRLS subsample did not differ significantly from the 
distribution of all schools in the Netherlands with regard to the following four 
characteristics: composition of the school population (  2F 3.55, df  = 6, p > .05), type 
of school (  2F 5.24, df  = 3, p > .05), province (  2F 11.76, df  = 11, p > .05), or 
level of urbanization (  2F 3.01, df  = 4, p > .05).  
After all of the data were collected and processed, 255 students with high levels of 
missing information were omitted from the database. Only those students with no 
missing values on the reading literacy tests (see Materials), one missing value at 
most on the other cognitive measures, and no more than two missing values for the 
thirteen most important student background variables were selected for further 
analysis, which resulted in a database with 1228 students from 70 classes in 62 
schools. On the basis of the information on the students’ gender and social 
backgrounds, it was concluded that the group of students removed from the 
database in such a manner constituted a random group. The percentages of boys 
(48.2%) and girls (51.8%) for the remaining sample were equal to those for the total 
sample. The remaining sample also did not differ significantly from the total sample 
with respect to social background (  2F 0.389, df = 2, p > .05).
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Instruments 
A total of ten different instruments was used in the present study.  The instruments 
came from primarily the PRIMA Cohort Study or the PIRLS with supplemental 
administration of a national decoding test (i.e., Drie Minuten Toets). The PRIMA Cohort 
Study instruments included the CITO Reading Literacy and CITO Mathematics 
Achievement Tests, the PRIMA Language Test, and a nonverbal intelligence test in 
addition to three background questionnaires for completion by the students, teachers, 
and school principals. The two PIRLS instruments used in the study were the PIRLS 
Reading Literacy Test and the PIRLS Student Questionnaire.  
PIRLS Reading Literacy Test 
The PIRLS Reading Literacy Test (IEA, 2001a) was designed to assess reading for 
literary experience and reading to acquire and use information. Using literary and 
informative assessment blocks, the test items evaluate four processes needed for text 
comprehension: (a) focus on and retrieval of explicitly stated information, (b) the 
drawing of straightforward inferences, (c) interpretation and integration of ideas and 
information, and (d) examination and evaluation of content, language, and text 
elements. Multiple-choice items as well as constructed-response items are used. In the 
international study, eight assessment blocks (i.e., text passages with accompanying 
items) were distributed across ten booklets in a matrix sample design (see Campbell, 
Kelly, Mullis, Martin, & Sainsbury, 2001). Each booklet contained two assessment 
blocks and each student completed one booklet. Given that the size of the sample for 
the present study was relatively small, this matrix sample design was not used. Instead, 
each student was asked to complete two booklets with two assessment blocks (i.e., an 
informational and a literary one) each. The two assessment booklets were administered 
to the fourth-grade students in two separate 80-minute sessions. The Cronbach's Alpha 
for the four assessment blocks for our sample of 1483 students was 0.86. 
CITO Reading Literacy Test 
In the PRIMA cohort study, the national CITO Reading Literacy Test (Staphorsius & 
Krom, 1998) was used to measure reading literacy skills. The CITO Reading Literacy 
Test includes both informative and literary texts, and the items assess (a) the ability of 
students to find information explicitly provided in the text; (b) make inferences from 
written information; and (c) identify the main idea of a text. The test for fourth-grade 
students consists of three parts with 25 multiple-choice questions each. Part One 
contains four texts while Parts Two and Three contain five texts each. The score on 
Part One determines whether the child is administered the easier Part Two or the more 
difficult Part Three. The Cronbach’s Alphas for each part of the test were all greater 
than 0.88. 
PRIMA Language Test 
The PRIMA Language Test (ITS and SCO-Kohnstamminstituut, 1994a) has students 
evaluate whether each of the 59 sentences in a test is correct or incorrect. The 
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sentences focus on the conjugations of nouns (e.g., plurals), verbs (e.g., past 
participle), compound words (e.g., sleep-walking), and adjectives (e.g., Surinamese); 
word order (e.g., She picked up the cat, put it on her lap, and stroked it on the head); 
completeness (e.g., They cannot from glowing things); verb tense (e.g., I stumble over 
a tree yesterday); definite pronouns (e.g., The man loses her balance); capitals and 
periods; and content (e.g., Cauliflower is a grain). The Cronbach's Alpha for the items 
was 0.88. 
Nonverbal Intelligence Test 
An adapted version of the nonverbal part of an intelligence test (ITS and SCO-
Kohnstamminstituut, 1994b) was used to measure nonverbal intelligence. The measure 
involved two subtests: Composing Figures and Exclusion. Composing Figures involved 
19 tasks requiring the child to identify the missing part of a figure out of four 
alternatives. Exclusion involved 15 tasks requiring the child to identify the deviant figure 
out of four alternatives. The Cronbach's Alpha for the items was 0.77. 
CITO Calculation and Mathematics Test 
The CITO Calculation and Mathematics Test (Janssen, Kramer, & Noteboom, 1995) 
contains 83 items concerned with numbers (e.g., operations, mental arithmetic, 
fractions); measurement (e.g., length, content, weight); and time (e.g., clock and 
calendar). The Cronbach's Alpha for the different items was 0.89. 
Decoding Test 
To measure the decoding speed of students, the most difficult part of the “Drie Minuten 
Toets” (Verhoeven, 1995) was used.  This part contains 120 words with two to four 
syllables. Children were instructed to read as many words as possible in one minute. 
The score was the total number of words read correctly in one minute. Cronbach’s 
Alpha is 0.90. 
PIRLS Student Questionnaire 
The PIRLS Student Questionnaire (IEA, 2001b) requested information on the students’ 
home and school lives. This included information on their experiences in the classroom, 
reading for homework, reading self-perceptions, attitudes towards reading, out-of-
school reading habits, computer use, access to home literacy resources, and basic 
demographic information. All of the questions require a multiple-choice response 
involving two to five options (e.g., every day to never; agree a lot to disagree a lot).  
PRIMA Student Questionnaire 
The PRIMA Student Questionnaire (ITS and SCO-Kohnstamminstituut, 2000) was 
used to assess the students’ well-being at school. Students indicated the extent to 
which they considered 17 statements to be true along a five-point scale: (1) definitely 
not true; (2) probably not true; (3) don’t know; (4) probably true; or (5) definitely true.  
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PRIMA Teacher and Principal Questionnaires 
To examine which school factors appear to influence the development of reading 
literacy, the data from the PRIMA Teacher and Principal Questionnaires were also 
used (SCO Kohnstamminstituut and ITS, 2000a, 2000b). The PRIMA Teacher 
Questionnaire contains general questions about the teaching methods used by the 
teachers, their time management, homework policy, and progress registration. 
Questions about the teacher him- or herself, the other teachers, and the school 
management are also included. All of the questions require a multiple-choice response 
involving two to five options (e.g., yes or no; major emphasis to no emphasis; weekly to 
never). The PRIMA Principal Questionnaire contains general questions about the 
school, the education being provided by the school, the teachers and management, the 
quantity and quality of extra facilities, recognition of student problems, evaluation and 
registration, the curriculum, parental involvement, services for children before and after 
school, and language instruction. Just as for the teacher questionnaire, all of the 
questions required a multiple-choice response with two to five options. 
Procedure 
General Procedure 
In 2001, all of the schools from the PRIMA sample were asked to participate in the 
present supplemental PIRLS study. Test administrators then visited those schools that 
were willing to participate to administer the PIRLS Reading Literacy Test, the PIRLS 
Student Questionnaire, and the Decoding Test for fourth grade. These data were next 
connected to the data from the Prima Cohort Study via a unique identification number. 
In such a manner, the information gathered on the students’ reading literacy skills using 
national and international tests could be combined and related to the information on the 
students’ other school abilities (i.e., word decoding, language, and mathematics skills), 
reading attitudes, and the background information from the PIRLS and PRIMA 
Questionnaires. The PRIMA information from one teacher per class and one principal 
per school was added to the data for each student. In such manner, the “characteristics 
of the student” were artificially extended to include class/school characteristics. 
Based on the results of factor analyses, several scales (i.e., composite background 
variables) were created (see Initial Data Analyses below). In subsequent regression 
analyses with the PIRLS Reading Literacy Test as the dependent variable, a number of 
the (composite) background variables were then selected for modelling the prediction 
of reading literacy. Students with too many missing data were removed from the 
database (see Participants). Structural models were then developed and tested to 
predict Reading Literacy. Given that a small amount of data was still missing for the 
1228 selected students, analyses were performed on the covariance matrix for all of 
the variables estimated from the saturated model by full information maximum 
likelihood. In agreement with Hu and Bentler (1999) and Jaccar and Wan (1996), it was 
attempted to meet the following criteria. The ratio of the chi-square value to the 
degrees of freedom in the model had to be less than 3 to 1. The Goodness of Fit Index 
(GFI), which is a measure of the discrepancy between predicted and observed 
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covariances, had to be greater than 0.85. The Adjusted Goodness of Fit Index (AGFI), 
which adjusts the GFI for degrees of freedom, had to be greater than 0.90. The 
Normed Fit Index (NFI), which is based on the ratio of the hypothesized model fit to the 
independence model fit, had to be greater than 0.90. Finally, the Root Mean Square 
Error of Approximation (RMSEA), which adjusts for degrees of freedom based on 
population discrepancies, had to be less than 0.08.  
Initial Data Analyses 
PIRLS Student Questionnaire. Principal Axis Factoring on all of the variables from this 
questionnaire showed 21 factors to have eigenvalues greater than 1.0 and 9 factors to 
contain two or more items. Nine scales (i.e., composite background variables) were 
thus created. Linear regression analyses subsequently showed five of these student 
scales to contribute significantly to reading literacy as measured by the PIRLS Reading 
Literacy Test.  
The first scale was Reading Motivation and consisted of eight items with a Cronbach’s 
Alpha of 0.77. The Reading Motivation scale concerned the frequency of reading for 
fun outside of school, the reading of stories or novels outside school, the borrowing of 
books from the school or local library to read for fun, reading silently in school, and the 
responses to the following four statements: I enjoy reading; I would be happy if 
someone gave me a book as a present; I read only if I have to; and I think reading is 
boring (with the coding of the latter two answers reversed). 
The second scale was Reading Self-Concept and consisted of three items with a 
Cronbach's Alpha of 0.90. The Reading Self-Concept scale indicated just how well the 
students thought they read and was measured by the responses to the following 
statements: Reading is very easy for me; I do not read as well as other students in my 
class; and reading aloud is very hard for me (with again the coding of the latter two 
answers reversed). 
The third scale was Television Watching and consisted of three items with a 
Cronbach's Alpha of 0.86. The scale concerned the frequency of watching television 
and the reading of television subtitles. 
The fourth scale was Home Reading Resources and consisted of three items with a 
Cronbach's Alpha of 0.91. This scale concerned the number of books in the home and 
the presence of a computer and a newspaper in the home. 
The fifth scale was Classroom Climate and consisted of six items with a Cronbach's 
Alpha of 0.97. The scale concerned the following problems at school during the last 
month: Something being stolen from the student; something being stolen from 
someone else in the student’s class; being bullied by another student; someone else in 
the class being bullied by another student; being hurt by another student; and someone 
else in the class being hurt by another student.  
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PRIMA Student Questionnaire. In a set of analyses similar to the aforementioned, the 
factor analysis initially produced three scales (Driessen, Langen, & Vierke, 2002). The 
results of the linear regression analyses subsequently showed two of the scales — 
namely, Academic Self-Confidence and Social Relations — to contribute significantly to 
reading literacy as measured by the PIRLS Reading Literacy Test.  
The Academic Self-Confidence scale was composed of the students’ responses to the 
following five statements: I perform well; I am one of the best students in the class; 
most of the children in my class perform better than I do; my teacher thinks I perform 
well; and I don’t need a lot of help at school (with the coding of the third answer 
reversed). The Cronbach's Alpha was 0.75 (Driessen et al., 2002). 
The Social Relations scale was formed by the students’ responses to the following six 
statements: Most children in my class get along better with each other than with me; I 
don’t have a lot of friends in my class; I get along well with the children in my class; I 
am often bullied by other children in my class; I like having contact with children in my 
class; and when I ask children in my class to help me, there are enough children who 
are willing to do that (with the coding of the first, second, and fourth answer reversed). 
The Cronbach's Alpha was 0.78 (Driessen et al., 2002). 
PRIMA Teacher and Principal Questionnaires. For both the PRIMA teacher and 
principal questionnaires, the factor analyses revealed a number of theoretically 
interesting factors. The results of the regression analyses showed eight scales and six 
individual variables to have significant predictive power for reading literacy as 
measured by the PIRLS Reading Literacy Test (p < .01). On the basis of another factor 
analysis, seven of the scales and five of the individual variables were merged into two 
new scales. These two scales together with one of the original scales that did not load 
on the new scales and one of the original individual variables that did not load on the 
new scales were selected for further analysis. Note that the Cronbach's Alpha 
coefficients in the following paragraphs are based on the data from the 70 classes that 
participated in the present study.  
The one teacher variable included for the prediction of reading literacy was Class Size
and consisted of the number of students in each of the fourth-grade classes. 
The first scale was Parental Involvement, which provided information on the 
involvement of the parents in the school according to the principal of the school. More 
specifically, the principals reported the degree of satisfaction with the following four 
characteristics of parental involvement in the school: The contributions of parents; the 
opportunities for parents to contribute; the interest of parents in the school’s education; 
and the indispensability of parents. The Cronbach's Alpha for this scale was 0.80. 
The second scale was Didactics and developed on the basis of four individual variables 
and two subscales. The Cronbach's Alpha was 0.54. The first didactics variable was 
Reading Literacy Separate or a characterization of the school’s reading literacy 
education by the teacher with the following four response options: Reading literacy is a 
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part of decoding education; reading literacy is a part of language education; special 
attention is paid to reading literacy education for some students; or special attention is 
paid to reading literacy education for all students. The second didactics variable was 
Reading Literacy Strategies or whether the teacher teaches reading strategies to a 
great extent, frequently, or (almost) never. The third didactics variable was Summarize 
Texts or the frequency with which students were asked to summarize a text. The fourth 
didactics variable was Reading Stimulation or the frequency with which teachers paid 
attention to the stimulation of reading and students’ reading development. The first of 
the two didactics subscales was Constructive Education or the extent to which teachers 
agreed with and applied constructive education methods. The Cronbach's Alpha was 
0.82 (van der Veen, van der Meijden, & Ledoux, 2002). The subscale is a combination 
of the following seven characteristics: stimulation of students to find solutions for 
challenging exercises and problems; adaptation of instruction and exercises to the level 
and interest of the children; creation of a stimulating environment in which children can 
choose many materials; emphasis on cognitive skills and learning strategies; emphasis 
on transfer between subjects; attention to intrinsic motivation; and reflection to improve 
learning strategies. The second didactics subscale was Reading Literacy Differentiation 
or the extent to which students received differentiated reading education. The 
Cronbach's Alpha was 0.72. The subscale is a combination of the following five 
characteristics: extra goals for good learners, extra subject materials for good learners, 
extra educational tools for good learners, different subject materials for different 
students, and repeat materials for slower learners.  
The third scale used to predict reading literacy was Team Climate and developed on 
the basis of four subscales with a Cronbach's Alpha of 0.68. The first team climate 
subscale was Team Spirit or the extent to which the teachers agreed with twelve 
statements regarding school support, the clarity of the school’s vision of education, 
teacher contributions to decision-making, cooperation, communication, and 
enthusiasm. The Cronbach's Alpha was 0.70. The second team climate subscale was 
Satisfaction or the extent to which the teachers agreed with eight statements regarding 
their job satisfaction (e.g., opportunities, usefulness, appreciation, burden, 
atmosphere). The Cronbach's Alpha was 0.78 (van der Veen, van der Meijden, & 
Ledoux, 2002). The third team climate subscale was Principal Stimulation or the extent 
to which the principals were judged by the teachers to have an encouraging effect upon 
them. The subscale is a combination of the following ten characteristics of the 
principals as judged by the teachers: Encouragement to take initiative; encouragement 
to discuss work; leadership to develop school concept; maintenance of arrangements; 
suggestions to improve student performances; initiation of educational innovations; 
maintenance of educational innovations; supervision and intervision; stimulation to 
cooperate; and stimulation to attend conferences and follow continuing education. The 
Cronbach's Alpha was 0.89. The fourth team climate subscale was Team Attitude 
towards the Students or the vision of the principals with regard to the attitudes of the 
teachers towards their students. The team attitude scale is the extent to which the 
principal agreed with six statements regarding the teachers in his or her school: 
teachers say unkind things about students; stimulate students; emphasize social skills; 
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recognize positive talents of a child; recognize differences between students; and 
motivate slower learners. The Cronbach's Alpha was 0.76 (van der Veen et al., 2002). 
Results 
To investigate the extent to which reading literacy was predicted by the various 
background variables, a series of structural models was tested. In addition, Reading 
Literacy was treated as the outcome of five intermediate variables (i.e., three school-
learned skills and two reading attitude variables). In Table 3.1, an overview of the 
variables that were analyzed, their means, the standard deviations, and the number of 
students for which the variables were known is presented. The skewness and kurtosis 
for all of the variables were between the limits of minus two and plus two.  
Table 3.1. Descriptives of Variables 
 Mean (max) Standard deviation N 
Background variables    
Nonverbal Intelligence    
Composing Figures 14.35 (19) 2.79 1228
Exclusion 11.74 (15) 2.49 1228
Student    
Academic Self-Confidence 3.25 (5) 0.69 1228
Television Watching 3.08 ((4) 0.67 1228
Social Relations 4.06 (5) 0.67 1219
Home    
Home Reading Resources 1.68 (2) 0.26 1228
Parental Involvement 3.67 (5) 0.72 1039
School    
Class Size 26.71 (36) 5.03 1150
Didactics 3.13 (5) 0.55 1159
Classroom Climate  1.66 (2) 0.28 1227
Team Climate 3.59 (5) 0.40 1159
Intermediate Variables    
School-learned Skills    
Decoding 71,48 (126) 16.71 1220
Language 1082.91 (1197.40) 33.21 1221
Mathematics 95.59 (131) 9.53 1184
Reading Attitudes    
Reading Motivation 3.00 (4) 0.70 1228
Reading Self-Concept 3.05 (4) 0.71 1225
Criterion Variables    
PIRLS Literary 1 11.91 (17) 2.84 1228
PIRLS Literary 2 11.44 (17) 2.82 1228
PIRLS Informative 1 12.19 (16) 2.43 1228
PIRLS Informative 2 9.01 (16) 2.77 1228
CITO 36.23 (100) 15.16 1228
55
Chapter 3 
58
In the following, the structural models for the total sample are first presented. The 
possible differences between the genders and social backgrounds are then examined. 
The figures reported for all of the models are the standardized regression weights. 
Those parameters significant at a level of 0.01 are marked with two asterisks; those at 
a level of 0.05 with one asterisk. 
Structural Models for Fourth-Grade Students 
Reading Literacy Variables 
Whether or not the five reading literacy variables represented a single underlying factor 
was initially examined. The results are presented in Figure 3.1 where L1 and L2 
represent the two literary PIRLS assessment blocks; I1 and I2 represent the two 
informative PIRLS assessment blocks; and CITO presents the CITO Reading Literacy 
Test. The chi-square value for the single-factor model was 1.95 with 5 degrees of 
freedom and a probability level of 0.856 (GFI = .999, AGFI = .998, NFI = .999, and 
RMSEA = .000). The fit of the model was fairly good, and it could therefore be 
concluded that the four PIRLS assessment blocks and CITO Reading Literacy Test 
indeed constitute a single latent variable, namely Reading Literacy.  
Figure 3.1. Loadings of five reading literacy variables on Reading Literacy 
L1
I2
I1
L2
CITO
Reading
Literacy
.79
**
.74**
.70**
.72**
.82**
School-learned Skills and Reading Attitudes 
The following five intermediate variables were next entered into the model for the 
prediction of Reading Literacy: Three school-learned skills (i.e., Decoding, Language, 
and Mathematics) and two reading attitude variables (i.e., Reading Motivation and 
Reading Self-Concept). The model presented in Figure 3.2 can be seen to fit 
satisfactorily. With 25 degrees of freedom, the chi-square value is 118.40 with a 
probability level of 0.000 (GFI = .980, AGFI = .957, NFI = .976, and RMSEA = .055). 
The five variables together explained 65.2% of the variance in Reading Literacy. The 
school-learned skills of Language and Mathematics were the best predictors of 
Reading Literacy. The regression coefficient for Decoding was relatively small but 
significant. Reading Motivation was also found to be a good predictor of Reading 
Literacy. The regression coefficient for Reading Self-Concept was nonsignificant.  
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Figure 3.2. Prediction of Reading Literacy by school-learned skills and reading 
attitudes
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3.3.1.3. Nonverbal Intelligence 
The latent variable of Nonverbal Intelligence formed by the scores on the two 
nonverbal parts of the intelligence test — namely Composing Figures and Exclusion 
— was next entered into the model as a background variable to predict Reading 
Literacy both directly and indirectly via the intermediate school-learned and reading 
attitude variables. For the model presented in Figure 3.3 and all of the following 
models, the residuals of Decoding, Language, Mathematics, Reading Motivation, and 
Reading Self-Concept were free to correlate. The chi-square value for the model 
presented in Figure 3.3 was 139.46 with 38 degrees of freedom and a probability 
level of 0.000 (GFI = .980, AGFI = .959, NFI = .975, and RMSEA = .047). While the 
fit of this model was very good and it explained 68.7% of the variance in Reading 
Literacy, the amount of variance explained by the model was only 3.5% more than 
for the previous model, which did not include Nonverbal Intelligence. With the 
exceptions of the regression weights for Nonverbal Intelligence to Reading Self-
Concept and Reading Self-Concept to Reading Literacy, all of the regression weights 
were significant (p < 0.01). . 
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Figure 3.3. Prediction of Reading Literacy by Nonverbal Intelligence directly and 
indirectly 
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Student, Home, and School Background Variables  
In the next set of analyses, the direct prediction of Reading Literacy by various 
student, home, and school background variables was considered. Nine variables 
were entered simultaneously as depicted in Figure 3.4. The model was found to 
provide a very good fit and to predict 25.1% of the variance in Reading Literacy.  
Academic Self-Confidence, Home Reading Resources, and — to a lesser extent — 
Classroom Climate, Parental Involvement in school, Team Climate, and Class Size 
were found to be the most important predictors of Reading Literacy (p < .01). The 
regression weight for Social Relations was relatively small (p < 0.05). Television 
Watching and Didactic methods were not significant predictors of Reading Literacy.  
Figure 3.4. Prediction of Reading Literacy by nine student, home, and school 
variables
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Prediction of Reading Literacy using Background and Intermediate Variables 
In the next set of analyses, we made a distinction between background variables 
measured at the level of the student and background variables measured at the level 
of the school. For methodological reasons, it was not possible to make a more 
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substantive distinction like in Table 3.1 with Parental Involvement — which was 
actually measured at the level of the school — treated as a home variable, and 
Classroom Climate — which was actually measured at the level of student — treated 
as a school variable.  
In Figure 3.5a, the results for the model containing variables measured at the level of 
the student are presented. The standardized regression weights for the student 
background variables are further presented in Table 3.2 .The chi-square value for the 
model was 203.01 with 50 degrees of freedom and a probability level of 0.000 (GFI = 
.978, AGFI = .948, NFI = .964, and RMSEA = .050). The model fit very well and 
explained 65.2% of the variance in Reading Literacy.  
In Figure 3.5b, the results for the model containing variables measured at the level of 
the school are presented. Once again, the standardized regression weights for the 
school background variables are presented in Table 3.2. The chi-square value for the 
model is 217.77 with 45 degrees of freedom and a probability level of 0.000 (GFI = 
.974, AGFI = .940, NFI = .960, and RMSEA = .056). The model again fit very well 
and also explained 65.2% of the variance in Reading Literacy.  
Based on the information in Table 3.2, it can be concluded that the student-level 
variables of Academic Self-Confidence, Home Reading Resources, and Classroom 
Climate had the most predictive power. Academic Self-Confidence predicted all five 
of the intermediate student variables significantly. That is, children with greater 
academic Academic Self-Confidence typically had stronger Decoding, Language, 
and Mathematics skills, a higher level of Reading Motivation, and a higher Reading 
Self-Concept. Furthermore, Television Watching positively predicted the intermediate 
variables of Mathematics and Reading Self-Concept and negatively predicted the 
intermediate student variable of Reading Motivation. Those students who watched 
television more often were better in mathematics and had a higher reading self-
concept but were less motivated readers. Social Relations was found to be a 
significant positive predictor of Language; students who had stronger social skills in 
the class setting had stronger language skills. Home Reading Resources was a 
significant predictor of Decoding, Language, Mathematics and Reading Motivation; 
the presence of many books, a computer, and a newspaper in the home positively 
related to the decoding, language, and mathematics skills of the students. Those 
students with such resources in the home were also found to be more motivated 
readers. Finally, Classroom Climate predicted Decoding, Language, and 
Mathematics significantly. That is, those students who reported bullying and theft to 
occur only infrequently were found to have relatively better decoding, language, and 
mathematics skills.  
A number of the variables measured at the level of the school were also found to 
have significant predictive power. As can be seen from Table 3.2, Class Size 
predicted some of the variance in Language, Mathematics, and Reading Motivation 
(p < .05). Students in larger classes generally performed better in language and 
mathematics, and they also tended to be more motivated readers than students in 
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smaller classes. Teacher’s Didactic methods was found to be a significant predictor 
for only Decoding. The more traditional the teaching approach adopted by the 
teacher, the better the decoding skills of the students. Parental Involvement in the 
school was also found to be a positive predictor of Language and Mathematics. 
Those children in schools with parents being more frequently involved in school 
activities had relatively better language and mathematics skills. Team Climate was 
also found to predict Decoding, Language, and Mathematics skills. Fourth-grade 
students in schools where the team environment was positive typically had better 
decoding, language, and mathematics skills, which predicted Reading Literacy 
positively in turn. 
Figure 3.5a. Prediction of Reading Literacy with the inclusion of background 
variables measured at the level of the student and intermediate variables 
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Figure 3.5b. Prediction of Reading Literacy with the inclusion of background 
variables measured at the level of the school and intermediate variables 
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Table 3.2. Standardized Regression Weights for Figures 5a and 5b 
Background 
Variables
Deco-
ding
Lan-
guage 
Mathe-
matics
Reading 
Motivation
Reading Self-
Concept 
Ac. Self-Conf. .18** .18** .42** .09** .24** 
Tv Watching .04  .00  .10** -.14** .06* 
Soc. Relations .04  .06* .02  .04  .04  
Home Reading .11** .19** .18** .11** .00  
Classroom Clim. .08** .08** .08** .08  .03  
Class Size -.01 .06* .07* .06* -.02 
Didactics -.09** .00 .02 -.05 -.01 
Parental Involv. .04 .17** .12** .02 -.01 
Team Climate .07* .13** .13** .03 .02 
Integrated Model 
On the basis of the foregoing results, an integrated model of the prediction of reading 
literacy was formulated with Reading Literacy and Nonverbal Intelligence included as 
latent variables, the five intermediate variables included, and the five background 
variables with the most predictive power included. The integrated model is presented 
in Figure 3.6, and the standardized regression coefficients are presented in Table 
3.3.
Four background variables were not included in the integrated model. Television 
Watching and Didactics were not included because they did not predict Reading 
Literacy directly (see Figure 3.4). Social Relations and Class Size were also not 
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included because their regressions to the intermediate variables were low (see Table 
3.2). In addition, only those significant relations as depicted in Figures 3.5a and 3.5b 
were incorporated into the model. 
The chi-square value of the integrated model was 255.32 with 83 degrees of freedom 
and a probability level of .000 (GFI = .975, AGFI = .955, NFI = .960, and RMSEA = 
.041). The fit of the model was very good, and it explained 70.5% of the variance in 
Reading Literacy, which is 5.3% more than the model that did not include student, 
home, or school background variables (see Figure 3.2).  
School-learned skills and Nonverbal Intelligence appear to be the most important 
predictors of Reading Literacy. That is, fourth-grade children with higher Nonverbal 
Intelligence and better Language, Decoding, and Mathematics skills were also 
relatively better readers. Reading Motivation was also a significant predictor of 
Reading Literacy, but Reading Self-Concept was not. 
Within the integrated model, Reading Literacy has been treated as the direct 
outcome of children’s school-learned skills and reading attitudes. For this reason, 
only the relations between the background variables and the intermediate variables 
were examined. We did not find sufficient evidence in the modification indices to call 
for the inclusion of the background variables as direct predictors of Reading Literacy, 
moreover.
Two background variables directly related to the child were found to predict many of 
the intermediate variables. Nonverbal Intelligence was of particular importance for 
the children’s Language and Mathematics skills but not their Decoding skills. 
Academic Self-Confidence predicted all of the intermediate variables included in the 
model. That is, children who were academically more confident were found to have 
better Decoding, Language, and Mathematics skills and also show greater Reading 
Motivation with a higher Reading Self-Concept as well. 
The child’s home environment was also found to relate to many of the intermediate 
school-learned skills and attitude variables. Children who grew up in an environment 
with more books, computers, and newspapers (Home Reading Resources) were 
found to have better Decoding and Language skills but also to have higher levels of 
Reading Motivation. The degree of Parental Involvement in school activities also 
related to the Language skills of the fourth graders. 
In addition, the school context played an important indirect role in the prediction of 
reading literacy. Classroom Climate predicted not only the children’s Decoding skills 
but also their Reading Motivation. Children who attended schools where such 
behaviors as hitting, hurting, and bullying prevailed, typically showed weaker 
decoding skills and were less motivated to read than children who attended schools 
where such antisocial behaviors were rare. Team Climate also related to the 
Language and Mathematics skills of the children with the fourth-grade students in 
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schools with a positive team climate performing better than the fourth-grade students 
in the other schools. 
Figure 3.6. Integrated model for the prediction of Reading Literacy 
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Table 3.3. Standardized Regression Weights for Relations between Background and 
Intermediate Variables in Figure 3.6 
Variables Deco-
ding
Lan-
guage 
Mathe-
matics
Reading 
Motivation
Reading Self-
Concept 
Nonverbal Int.  .35** .55**   
Ac. Self-Conf. .19** .11** .30** .09** .25** 
Home Reading .10** .07*  .13**  
Parental Involv.  .09**    
Classroom Clim. .05*   .08**  
Team Climate  .08** .07**   
Differences according to Gender or Social Background 
To determine whether the integrated model characterizes the prediction of reading 
literacy for specific subgroups of children and whether the strengths of the relations 
between the relevant variables are similar for the different subgroups, the model was 
again tested for the data from groups of children distinguished according to gender 
and social background.  
Gender. The integrated model was tested for boys and girls separately without any 
restriction. After this, the restriction that all of the structural relations had to be equal 
for the two subgroups was imposed. The chi-square test showed the subgroups to 
not differ significantly (  2F 17.875, df = 21, p = 0.657). The fit indices are 
presented in Table 3.4; the standardized regression coefficients for the nonrestricted 
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models are presented in Appendix B; and it can be concluded that gender does not 
play a role in the prediction of Reading Literacy. 
Social Background. The fourth-grade students were next divided according to their 
social backgrounds to form three subgroups: 845 students with high- or median-
educated parents, 223 students with low-educated Dutch parents, and 127 students 
with low-educated foreign parents. Social background information was missing for 33 
of the 1228 students. Once again, the model was initially compared without any 
restriction and then with the restriction that all of the structural parameters had to be 
equal for the three subgroups. The chi-square test showed the three subgroups to 
differ significantly (  2F 70.338, df = 42, p < 0.01). The fit indices for the two 
models are presented in Table 3.4. The regression coefficients for the non-restricted 
models are presented in Appendix B, with relations between background variables 
and intermediate variables in Table B1 and relations between intermediate variables 
and Reading Literacy in Table B2.  
Clear differences between the solution for the total sample and the solution for the 
group of students with low-educated Dutch parents in particular were found. The 
most noteworthy differences were that Home Reading Resources negatively 
predicted the Language skills of the group of students with low-educated Dutch 
parents (-.17**) while Parental Involvement did not significantly predict the Language 
skills of this group (.01). When compared to the total sample, the predictive power of 
Language skills for the group of students with low-educated Dutch parents was 
relatively small (.25**) and the predictive power of Mathematics skills was relatively 
large (.27**). 
For the group of students with low-educated foreign parents, the relation of 
Nonverbal Intelligence to Mathematics skill was relatively small (.45**). And 
interestingly in light of the relatively small sample size for this group, Classroom 
Climate was a significant predictor of Decoding skill (.14*). And in marked contrast to 
the total sample and the other subgroups, Academic Self-Confidence did not 
significantly predict Decoding (.09), Reading Motivation (.01), or Reading Self-
Concept (.17). In sum, social background was clearly found to play both a direct and 
indirect role in the prediction of Reading Literacy. 
Table 3.4. Fit Indices for Subgroups Based on Gender and Social Environment 
Model 2F df p GFI AGFI NFI RMSEA 
Gender 343.901 166 .000 .968 .941 .948 .030 
Gender, Restricted 361.776 187 .000     
Social Background 378.563 249 .000 .963 .933 .935 .021 
Social Background, Restricted 448.901 291 .000     
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3.4. Conclusions and Discussion 
A number of conclusions can be drawn on the basis of the preceding results. First 
and foremost, it is clear that Reading Literacy should be conceptualized as the 
multifaceted outcome of various school-learned skills and reading motivation. The 
fact that the language and word decoding skills of the children were found to predict 
a substantial portion of the variance in reading literacy is in accordance with the 
Simple View of Reading (Hoover & Gough, 1990). Language proficiency was by far 
the most important direct predictor of Reading Literacy although the students’ 
mathematics skills and motivation to read also explained a notable portion of the 
variance in their reading literacy scores while their reading self-concept did not play 
an important role within the final model. Stated differently, an integrated model to 
predict the multifaceted concept of reading literacy on the basis of various student, 
home, and school-related factors was successfully developed. At the level of the 
student, we can conclude that the children’s nonverbal intelligence was a very good 
direct predictor of reading literacy and indirect predictor of their language and 
mathematics performance. Academic self-confidence was also an important predictor 
of reading literacy and even more important than the children’s reading self-concept. 
Academic self-confidence similarly predicted all of the intermediate variables. 
Children who think they perform well in school and do not require a lot of help are 
thus likely to be viewed as motivated readers with a positive reading self-concept and 
also have well-developed decoding, language, and mathematics skills.  
With respect to the child’s home environment, two important factors emerged. First, 
home reading resources contributed significantly to the decoding skills, language 
skills, and reading motivation of the fourth-grade children. Children who lived in 
homes with a large number of books, access to a computer, and access to a 
newspaper had better decoding and language skills and were more motivated 
readers than children without such resources. In other words, the children with a 
good home reading environment developed good reading literacy skills. The second 
important home factor was the degree of parental involvement in school activities. 
The frequency and quality of the communication between parents and the schools 
directly related to the children’s language skills. The children of parents who were 
highly involved in the activities of their child’s school had stronger language skills 
than the children of parents with little or no such involvement. 
Two school-level factors were also found to be important predictors of Reading 
Literacy, namely classroom climate and team climate. Classroom climate was found 
to contribute to reading literacy via the decoding skills and reading motivation of the 
students. Students in classes with a positive climate (i.e., infrequent bullying, hurting, 
and theft) had relatively high decoding skills and were motivated readers. 
Interestingly, the positive effect of classroom climate was found to be of particular 
importance for the decoding skills and reading motivation of children whose parents 
had little or no education and were born outside the Netherlands. This finding can be 
interpreted in light of the high incidence of schools with an extremely high 
concentration of such children in the Netherlands (i.e., children whose parents have 
little or no education and were born outside the Netherlands). The classroom climate 
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tends to be disruptive and the students are more likely to have lower reading 
achievement under such circumstances, which suggests that the composition of the 
school population predicts both a negative classroom climate and low reading 
performance. Alternatively, in a school where many of the students have lower 
decoding skills and are less motivated readers, they may not be very willing to 
engage in learning and therefore be more disruptive in class. Future research is 
needed to disentangle these alternative explanations for the role of classroom 
climate in reading literacy. In any case, special attention to classroom climate and the 
improvement of such when necessary may result in improved decoding and reading 
literacy skills. 
Also at the level of the school, the team climate was found to be directly related to 
the language and mathematics skills of the students in the schools. That is, a positive 
team climate characterized by good team spirit, teacher job satisfaction, a principal 
who is able to encourage teachers, and a positive teacher attitude towards the 
students was clearly related to the development of good language and mathematics 
skills, which are — in turn — of clear importance for the development of reading 
literacy. While it is thus perhaps important for teachers and principals to acknowledge 
the influence of team climate on student achievement, it is also possible that working 
with high-ability students influences team climate in a positive manner. Further 
research is needed to unravel these alternative explanations for the observed 
relations between team climate, on the one hand, and the language and 
mathematics skills of students, on the other hand. 
The final integrated model for the prediction of reading literacy was found to hold for 
both girls and boys, which shows gender to not be a critical factor in the explanation 
of differences in children’s reading literacy scores. With respect to the social 
backgrounds of the children, a few major differences were detected. Home reading 
resources was found to positively predict Reading Literacy but only for those 
students whose parents were Dutch and had a high to median level of education. For 
the group of students whose parents were Dutch and had a low level of education, 
home reading resources was actually found to have a negative predictive value. 
Furthermore, academic self-confidence proved to be more important for the students 
from this subgroup than for the students from the other two subgroups. 
There are, of course, a number of limitations on the present study. First, we used 
indirect measures to assess the home and school variables. More detailed 
information on the actual practices of teachers in the classroom may have allowed 
the variable Didactics to contribute significantly to the prediction of reading literacy, 
for example. Similarly, longitudinal studies of the relations between didactic methods 
and student performance may provide greater insight into the relations between the 
two. A different limitation stems from the collection of cross-sectional data, which 
means that no firm conclusions can be drawn with regard to the causal direction of 
the relations between variables. Additional experimental, intervention, and 
longitudinal studies are needed to attain a better understanding of the influences of 
various child, home, and school factors on the development of children’s literacy.  
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The results of the present study have some important implications for educational 
practice. For children with special learning needs, a balanced approach to literacy 
education can be recommended. In such an approach, literacy education is aimed at 
the integration of activities that stimulate communication and knowledge acquisition 
as well as activities that promote the learning and automation of the school-learned 
skills described in our study . Teachers can help children with limited cognitive 
capacities to use strategies to structure a text by making maps, flow charts, and 
outlines. To increase the reading motivation of the children, their environments and 
interests should be the focus of attention. Reading motivation can be directly 
influenced by encouraging children to read interesting books that address their own 
experiences. From this perspective, teachers and students should seek information 
and knowledge together and also try to find solutions to problems together (see 
Snow, Burns, and Griffin, 1998). Further, it is important to promote and support 
children’s academic self-confidence for purposes of literacy learning. 
Responsiveness is the key characteristic of a competent teacher. Via the 
demonstration of certain communicative acts or the description of specific problem-
solving strategies, the teacher can promote observational learning, imitation, and 
thereby mastery on the part of the child. Effective teachers know how to flexibly 
select elements from various techniques for employment in accordance with the 
needs of the students themselves. Starting from a positive classroom climate, the 
teacher’s task is to stimulate small groups of students to explore a particular subject 
domain, provide feedback, and explain the relevant cognitive and social goals as 
needed. Scaffolding, which is a term introduced by Wood, Bruner, and Ross (1976), 
is a crucial strategy in which the teacher simplifies the complexity of a learning task in 
dialogue with the student. As a coach, the teacher can guide students through a 
learning process until they are able to monitor the process themselves. And with 
recurrent coaching, the teacher can help students gain greater control over the 
learning process and thus become less dependent on the direct environment. A 
clearly balanced approach to literacy education can only occur when the team and 
classroom climates are optimal. A positive team climate can be promoted by 
strengthening the communication and degree of collaboration within a school. A 
positive class climate can be established or maintained by solving or preventing such 
problems as bullying, hurting, and stealing with several social-skills programs 
currently available for this purpose. Finally, it is important to have parents involved in 
the literacy activities of their children throughout their school careers. That is, close 
cooperation between a wide area of educational institutes and institutes for family 
activation can be viewed as mandatory to harmonize development of children’s 
reading literacy. 
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Appendix A: Composition of the PRIMA Sample and the PIRLS Subsample 
Table A1. Expected and observed numbers of schools for different characteristics of 
the PRIMA sample and the PIRLS subsample 
Categories PRIMA PIRLS 
 Expected Observed Expected Observed
Composition school population(1)     
100-109 327 319 50 50 
110-119 35 37 5 4 
120-129 17 17 3 4 
130-139 12 14 2 2 
140-149 7 8 1 0 
150-159 6 8 1 2 
>159 16 17 2 2 
School type     
Public 141 143 21 18 
Protestant Christian 126 121 19 14 
Roman Catholic 124 126 19 25 
Other non-public schools 30 30 5 7 
Province     
Groningen 20 20 3 0 
Friesland 29 28 4 5 
Drenthe 18 19 3 3 
Overijssel 34 29 5 2 
Flevoland 11 7 2 0 
Gelderland 57 55 9 9 
Utrecht 28 23 4 3 
North Holland 54 62 8 8 
South Holland 75 75 11 17 
Zeeland 15 19 2 1 
North Brabant 55 56 8 11 
Limburg 26 27 4 5 
Urbanization level     
Not urban 102 111 16 15 
Little urban 110 109 17 20 
Moderate urban 81 82 12 15 
Very urban 80 78 12 10 
Extremely urban 47 40 7 4 
Total | 420(2) = 420 | 64(2) = 64 
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Footnotes Table A1: 
(1) Information from the Ministry of Education was used to divide schools into seven 
categories varying from a high percentage of students with low-educated, non-Dutch parents to 
a high percentage of students with high-educated parents.
(2) Detail may not sum to totals due to rounding.
Table A2. Significance of differences between expected and observed numbers for 
various sample characteristics as reported in Table A1 
Categories PRIMA PIRLS 
2F df p 2F df p
Composition school population 1.52 6 0.10 3.55 6 0.74 
School type 0.26 3 0.97 5.25 3 0.15 
Province 5.55 11 0.90 11.76 11 0.38 
Urbanization level 1.91 4 0.75 3.01 4 0.55 
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Appendix B: Standardized regression weights for final integrated model when 
applied to different subgroups 
Table B1. Standardized regression weights for final integrated model when applied 
to different subgroups: Relations between background and intermediate variables 
Background 
variables
Subgroup Deco-
ding
Lan-
guage 
Mathe-
matics
Reading 
Motivation
Reading 
Self-
Concept 
Total - .35** .55** - - 
Boys - .30** .60** - - 
Girls  .38** .56**   
High/median ed.  .33** .48**   
Dutch low ed.  .37** .57**   
N
on
ve
rb
al
 
In
te
llig
en
ce
 
Foreign low ed.  .35* .45**   
Total .10** .07*  .13**  
Boys .08* .09*  .14**  
Girls .11** .03*  .11**  
High/median ed. .12** .09**  .13**  
Dutch low ed. .05 -.17**  .08  
H
om
e 
R
ea
di
ng
 
R
es
ou
rc
es
 
Foreign low ed. -.07 .07  .14  
Total .05*   .08**  
Boys .05   .09*  
Girls .05*   .01  
High/median ed. .04   .08*  
Dutch low ed. .02   .04  
C
la
ss
ro
om
 
C
lim
at
e
Foreign low ed. .14*   .13  
Total .19** .11** .30** .09** .25** 
Boys .17** .12** .27** .09* .23** 
Girls .21** .12** .28** .21** .28** 
High/median ed. .17** .11** .30** .07* .20** 
Dutch low ed. .23** .18** .34** .09 .34** 
A
ca
de
m
ic
 S
el
f-
C
on
fid
en
ce
 
Foreign low ed. .09 .10 .32** .01 .17 
Total  .08** .07**   
Boys  .09* .05   
Girls  .07* .11   
High/median ed.  .04 .03   
Dutch low ed.  .10 .06   
Te
am
 C
lim
at
e 
Foreign low ed.  .06 .07   
Total  .09**    
Boys  .07*    
Girls  .09**    
High/median ed.  .05**    
Dutch low ed.  .01    
P
ar
en
ta
l 
In
vo
lv
em
en
t 
Foreign low ed.  .03    
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Table B2. Standardized regression weights from final integrated model for different 
subgroups: Relations of intermediate variables to Reading Literacy 
Intermediate Variable Subgroup Reading Literacy
Decoding Total .15** 
 Boys .15** 
 Girls .14** 
 High/ median ed. .15** 
 Dutch low ed. .12* 
 Foreign low ed. .13 
Language Total .38** 
 Boys .38** 
 Girls .36** 
 High/ median ed. .41** 
 Dutch low ed. .25** 
 Foreign low ed. .34** 
Mathematics Total .17** 
 Boys .15* 
 Girls .24** 
 High/ median ed. .19** 
 Dutch low ed. .27** 
 Foreign low ed. .20 
Reading Motivation Total .15** 
 Boys .14** 
 Girls .12 
 High/ median ed. .16** 
 Dutch low ed. .19** 
 Foreign low ed. .19** 
Reading Self-Concept Total .04 
 Boys .03 
 Girls .05 
 High/ median ed. .06* 
 Dutch low ed. .04 
 Foreign low ed. .12 
Nonverbal Intelligence Total .33** 
 Boys .34** 
 Girls .28** 
 High/ median ed. .23** 
 Dutch low ed. .35** 
 Foreign low ed. .35* 
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CHAPTER 4: VARIATION OF READING LITERACY IN EUROPEAN 
INDUSTRIALIZED COUNTRIES 
Abstract 
In 2001, the International Association for the Evaluation of Educational Achievement (IEA) 
studied the reading literacy of nine- and ten-year-olds in 35 countries around the world (Mullis, 
Martin, Gonzalez, & Kennedy, 2003). In the present study, the variation in the reading literacy of 
children in nine European industrialized countries with a minimum Gross National Product of 
20,000 US Dollars is studied. The countries were England, France, Germany, Iceland, Italy, 
Scotland, Netherlands, Norway, and Sweden. The children’s reading literacy scores were 
related to twenty important predictors of reading literacy. The predictor variables – which related 
to the child, the child’s home, and the child’s school – were all part of the background 
questionnaires administered during the 2001 Progress in International Reading Literacy Study. 
Regression analyses showed the predictor variables to explain 39.1% of the total variance in 
reading literacy. With respect to the child, significant predictor variables were reading self-
concept, reading motivation, and the frequency with which the students read for fun, used a 
computer, and watched television. With respect to the child’s home, significant predictor 
variables were parental education, the number of books in the home, home language, the 
frequency with which parents undertook literate activities with the children prior to elementary 
school entry; and parental reading attitudes. Important reading literacy predictors stemming 
from the child’s school were the total number of hours of instruction per school year, the point at 
which reading literacy skills received emphasis in the school curriculum, class size, and the 
percentage of students in the school coming from economically disadvantaged homes. When 
the aforementioned predictor variables were taken into account, the predictive power of the 
reading level of the country (i.e., the PIRLS study ranking) dropped from 7% to 3%, which 
suggests that specific child-, home-, and school-predictor variables have considerably greater 
predictive power than a general variable used for comparison purposes. 
Introduction 
Around the world, reading literacy is considered one of the most important skills that 
children develop during elementary school. In 2001, the International Association for 
the Evaluation of Educational Achievement (IEA) conducted an international 
comparison of the reading literacy skills of children from 35 countries around the 
world. In this Progress in International Reading Literacy Study (i.e., the PIRLS 2001), 
reading literacy was defined as “the ability to understand and use those written 
language forms required by society and/or valued by the individual. Young readers 
can construct meaning from a variety of texts. They read to learn, to participate in 
communities of readers, and for enjoyment” (Campbell, Kelly, Mullis, Martin, & 
Sainsbury, 2001, pp.3). In the PIRLS, the participating countries were ordered 
according to their average achievement on the PIRLS Reading Literacy Test (Mullis, 
Martin, Gonzalez, & Kennedy, 2003). Interestingly, all European countries performed 
equal to or above the international average. And the question of which variables 
appear to contribute to the development of reading literacy in European industrialized 
countries quickly arose. 
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Over the past decades, factors related to the child, the child’s home, and the child’s 
school have all been shown to be important for the development of children’s reading 
literacy. With respect to the child, gender is often found to be an important predictor 
of reading literacy: Girls outperform boys in many reading literacy studies (e.g., 
Badian, 1999; Wagemaker, 1996). Many studies have also shown students’ attitudes 
towards reading and their reading-related activities to affect their reading literacy 
skills (Guthrie & Anderson, 1999; Verhoeven & Snow, 2001). Motivated readers 
spend more time reading for fun and thus become more skilled readers. Students 
with positive perceptions of their own reading abilities have also been found to be 
more inclined to read to gain knowledge, interpret an author’s perspective, participate 
in the social contexts associated with the completion of a task, or escape into the 
world of literature for relaxation and thus become better readers (Baker, Afflerbach, & 
Reinking, 1996). Television watching has also been studied as an important predictor 
of reading literacy. Van der Voort (2001), for instance, found evidence that television 
is responsible for declines in the amount of time spent reading but does not conclude 
that one activity is necessarily better than the other and therefore recommends a 
balanced mix of reading and television watching. Koolstra, van der Voort and van der 
Kamp (1997) found a small negative effect of watching entertainment programs on 
reading comprehension and a nonsignificant positive effect of watching informative 
programs. Finally, the amount of time children spend using a computer has been 
found to have consequences for reading literacy although the direction of the 
influence is not at all clear. Tapscott (1998), for example, suggests that the 
acquisition of computer literacy skills by school-aged children can improve their 
learning in other areas. In contrast, Lankshear et al. (1997) warn that the increased 
use of computers can distract children from the acquisition and practice of basic 
reading and writing skills and thereby “deskill” them. On the basis of a small-scale 
research trial, Radi (2002) further concludes that frequent computer use negatively 
influences the development of reading comprehension skills. The majority of the 
parents involved in the trial also reported that their children spent more time on the 
computer than reading printed text, which led Radi to conclude that a balanced 
mixture of computer and language literacy may be necessary in modern society.  
With respect to the child’s home, different variables have been found to play an 
important role in the development of reading literacy. In several studies, students with 
high-educated parents have been shown to outperform students with low-educated 
parents (e.g., Heath, 1983; Hecht, Burgess, Torgesen, Wagner, & Rashotte, 2000; 
Teale & Sulzby, 1987). Students who also speak the language of instruction within 
the home have been similarly found to outperform students who do not speak the 
language of instruction within the home (e.g., Cummins, 1984; Lambert & Tucker, 
1972; Van Elsäcker, 2002). In 1973 already, Purves concluded that the extent to 
which opportunities to read were provided within the home and at school contributed 
most strongly to a positive attitude towards reading. In several studies, literary 
activities during the preschool years have been found to be associated with positive 
attitudes towards reading and reading skill (Baker, Scher, & Mackler, 1997; 
76
Chapter 4 
79
Bronfenbrenner, 1974; Grimmett & Mc Coy, 1980; Spiegel, 1981). In fact, Rowe 
(1991) found “reading activity at home” to exert a significantly positive influence on 
measures of child reading achievement and attitudes towards reading regardless of 
family socio-economic status, age, and gender. In addition to these factors, parental 
reading attitudes and activities have also been found to influence the child’s point of 
view (Baker et al., 1997). In sum, the provision of opportunities to read in the sense 
of reading climate and the presence of reading materials in addition to the 
undertaking of literary activities by parents with their children during the preschool 
years and thereafter appear to be indispensable for the development of reading 
literacy.  
With respect to the contribution of school variables to the development of reading 
literacy, the total amount of instruction appears to play a critical role. In all of the 
countries in the 1991 IEA Reading Literacy Study, the more effective schools were 
found to offer more instructional hours to their students (Postlethwaite & Ross, 1992). 
Many researchers are further convinced that during reading instruction, explicit 
strategy instruction is essential to help children discover those strategies that are vital 
for their further learning and development, in general, and their reading development, 
in particular (e.g., Aarnoutse & Schellings, 2003; Pressley, 1998). Prior to the training 
of reading literacy skills, moreover, decoding skills must be taught as these have 
been found to play a crucial role in learning to read (Hoover & Gough, 1990; Perfetti, 
1992). The teaching of reading comprehension skills, moreover, requires active 
participation and engagement on the part of students (Allington & Johnston, 2000). 
According to Verhoeven and Snow (2001), teachers can promote engagement by 
arranging tasks and activities in such a manner that they are easily accessible. 
Teachers should also create settings in which children’s engagement with reading is 
maintained, and access to books may be critical from such a perspective. The 
composition of the school population has also been found to influence the reading 
performance of students. Of all the school variables studied by Overmaat, Roeleveld, 
and Ledoux (2002) in the Netherlands, for example, the number of high-risk students 
in the school was particularly found to influence the performance of the students in 
the school. Such other school factors as teaching methods and total amount of 
instruction exerted only a negligible influence on the reading comprehension skills of 
the students. In a different study conducted in the Netherlands, Westerbeek (1999) 
found the achievement of learners of Dutch as a second language to be negatively 
influenced by the percentage of such second language learners in the class. Further 
international evidence to support this finding has not yet been found, however. In a 
similar vein, Braddock and McPartland (1988) found black students attending a 
school with many white students in the USA to benefit as adults from the provided 
social network for their careers. Finally, class size has been found to be an important 
predictor of reading literacy. Smaller classes allow teachers to devote more time to 
individual students and thus enhance their learning. And Pritchard (1999) has 
explicitly concluded that the reduction of class sizes to under 20 students clearly 
leads to higher student achievement.  
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In the present study, an attempt was made to predict the reading literacy of children 
in nine industrialized European countries using a variety of child, home, and school 
variables. The following industrialized European countries with a minimum Gross 
National Product of 20,000 US Dollars were selected for study: England, France, 
Germany, Iceland, Italy, Netherlands, Norway, Scotland, and Sweden2. The initial 
selection of the variables for inclusion in the study was done on a theoretical basis, 
as described in the introduction. Thereafter, those twenty variables with the greatest 
linear predictive power as revealed by an exploratory regression analysis were 
selected for further analysis. The following child variables were considered: gender, 
reading self-concept, reading motivation, reading for fun, television watching, and 
computer usage. The following child home variables were considered: parental 
education, number of books in the home, home language, parental reading attitudes, 
frequency with which parents read for information, parental literacy activities with the 
child prior to elementary school entry, and the frequency of parents visiting the library 
or a bookstore with the child at the time of testing. With respect to the school, the 
following predictor variables were considered: total number of hours of instruction per 
school year, percentage of students from economically disadvantaged homes, 
percentage of students speaking a language other than the language of school 
instruction within the home, and the points at which emphasis was placed on 
decoding and reading literacy skills, respectively. The purpose of the present study 
was to determine the extent to which the literacy scores of children in nine countries 
can be explained by various child, home, and school factors. In order to do this, the 
extent to which the occurrence of the relevant variables differed across the nine 
countries was first examined. Thereafter, the extent to which the different variables 
explained the variance in reading literacy scores for each of the individual countries 
and also for the nine countries as a group was explored. It is often assumed that 
living in a particular country may also contribute to the level of reading literacy 
attained by students and, from such a perspective, the contribution of the countries’ 
relative reading literacy levels (i.e., their PIRLS rankings) to the variance in the 
reading literacy scores was examined while also taking the influence of the various 
predictor variables into account. 
Method 
Participants 
In IEA studies, the target population for all countries is referred to as the 
“international desired target population” (Foy & Joncas, 2003). For PIRLS, the target 
                                                          
2 Gross National Product (GNP) is the total dollar value of all final goods and services produced 
for consumption by a society across a particular period of time. Rises and drops in GNP 
measure the economic activity of a country in terms of labor and production output. Even 
though the GNP for the USA was above 20,000 US Dollars at the time of the PIRLS, the PIRLS 
Parent Questionnaire was not administered and the USA was therefore omitted from 
consideration in the present study. 
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population consisted of all students enrolled in the higher of the two adjacent grades 
containing the largest proportion of nine-year-olds at the time of testing (Campbell, 
Kelly, Mullis, Martin, & Sainsbury, 2001). In most countries, this was fourth grade. In 
each country, a sample of 150 schools was drawn from the target population. 
Countries were permitted to adapt the sample design to fit their national educational 
system and when the local situation required this (Foy & Joncas, 2003). It was 
anticipated that a 100% participation rate would not be possible for each of the 
participating countries and, in order to minimize sample-size losses, an algorithm 
was therefore developed to identify a priori two replacement schools for each of the 
sample schools. In the present study, the PIRLS data from nine industrialized 
European countries were used: England, France, Germany, Iceland, Italy, 
Netherlands, Norway, Scotland, and Sweden. A total of 40,964 students was 
targeted for testing: 3,127 were absent and 37,837 were tested in the end.
Materials
PIRLS Reading Literacy Test 
The PIRLS Reading Literacy Test (henceforth: RLT) consists of four literary and four 
informative subtests. The two types of reading subtests assess reading for two 
different purposes: reading for the literary experience or enjoyment and reading to 
acquire information. Each student completed two of the eight subtests. Two types of 
items were also mainly used, namely: multiple-choice questions and open-ended 
questions. The items systematically address four processes needed for text 
comprehension: (a) focus on and retrieval of explicitly stated information; (b) drawing 
of straightforward inferences; (c) interpretation and integration of ideas and 
information; and (d) examination and evaluation of content, language, and text 
elements. For further PIRLS details, the reader is referred to Campbell, Kelly, Mullis, 
Martin, and Sainsbury (2001).  
Internationally, the average Cronbach’s Alpha was 0.88 for all of the RLT items. To 
gather information on the within-country scoring agreement, two judges scored 200 
responses for each open-ended item independently. The percentage of exact 
agreement averaged across all of the PIRLS countries for the open-ended was found 
to be 93%. In addition, to gather information on the cross-country scoring agreement, 
28 countries with judges who were proficient in English credited a set of student 
responses from countries that administered PIRLS in English. In sum, 200 student 
responses for 25 open-ended questions were double scored in each of these 
countries. The average percentage of exact agreement was found to be 85% across 
countries. For detailed information on the reliability of the RLT, the reader is referred 
to Mullis, Martin, Gonzalez, and Kennedy (2003, pp. 296-8). 
PIRLS Questionnaires 
All of the participating students, their parents, their teachers, and the school 
principals were asked to complete a questionnaire addressing factors associated with 
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the development of reading literacy. All of the questionnaire items involved multiple-
choice questions.  
PIRLS Student Questionnaire. The students answered questions about their home 
and school experiences with learning to read. The questions addressed aspects of 
the students’ home and school lives including classroom experiences, reading for 
homework, reading self-concept, attitudes towards reading, out-of-school reading 
habits, computer use, home literacy resources, and basic demographic information.  
PIRLS Parent Questionnaire. The parents or legal guardians for the sampled  
students answered questions about the students’ early reading experiences, child-
parent literacy interactions, parental reading habits and attitudes, home-school 
connections, and various demographic and socio-economic indicators.  
PIRLS Teacher Questionnaire. The teachers of the sampled students answered 
questions about the characteristics of the class being tested; instructional activities 
for the teaching of reading; classroom resources; assessment practices; and their 
education, training, and opportunities for professional development.  
PIRLS School Questionnaire. The principals of the schools answered questions 
about school enrollment, the organization of reading instruction, school staffing and 
resources, home-school connections, and the school environment.  
Procedure 
PIRLS Procedure 
Sampling and test administration were conducted according to the international 
PIRLS instructions. The responses to the open-ended RLT items were next scored 
by the judges who were assumed to be knowledgeable of reading development and 
instruction, trained to be conscientious and attentive to detail during scoring, and 
instructed to apply the scoring guidelines as stated, and thus even when they 
disagreed with a particular definition or category. The data for the RLT and PIRLS 
background questionnaires are reported in detail in the PIRLS international report 
(Mullis, Martin, Gonzalez, & Kennedy, 2003). The PIRLS achievement scores are 
based primarily on item-response theory (IRT) and scaling methods (Gonzalez & 
Kennedy, 2003). IRT provides a common scale for comparison of performance 
across countries. For all of the participating PIRLS countries, the scale average was 
set to 500 with a standard deviation of 100.  
The IEA assigned a PIRLS weight for each respondent in order to estimate the 
characteristics of the target population, account for any stratification or 
disproportional sampling, and adjust for non-response (Gonzalez & Kennedy, 2003). 
Each student’s sampling weight is a composite of weighting factors (i.e., the inverse 
of the probability of selection of schools, classes, and students, respectively) and 
weighting adjustments, which account for non-participating schools and students. 
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Three versions of the PIRLS weights were provided. The three weights provided the 
same information for the statistical analyses such as means and percentages but 
information such as the totals and population sizes differed. The PIRLS total weight 
is provided to compute statistics across countries with each country contributing 
proportionally to its population size. That is, the sum of the PIRLS total weights within 
a country provides an estimate of the size of the target population in the country (i.e., 
the total number of fourth grade students in a country). The PIRLS senate weight is 
provided to compute statistics across countries with each country contributing 
equally. That is, the sum of the PIRLS senate weights within each country is 500. 
Finally, the PIRLS house weight is provided for the conduct of statistical significance 
tests. The sum of the PIRLS house weights for a country reflects the actual sample 
size.
Selection of Variables 
In the present study, it was aimed to identify those twenty predictors – as assessed 
using the four PIRLS background questionnaires – that contributed most to the 
individual differences observed in the RLT scores. A selection of the most important 
variables viewed from a theoretical perspective was initially made, based on the 
literature study as described in the introduction. Thereafter, those twenty variables 
with the most predictive power in an exploratory linear regression analysis were 
selected for further analysis (p < .001). In the following sections, a brief description of 
the relevant variables is presented.  
PIRLS Student Questionnaire. Seven variables were selected for further analysis 
from the PRILS student questionnaire. The first variable was Gender. Students 
reported whether they were a boy or a girl. The second variable was Reading 
Motivation. Students were asked to indicate the extent to which they agreed or 
disagreed with the following five statements along a four-point scale: (a) I only read 
when I have to (reverse coded); (b) I like talking about books with other people; (c) I 
would be happy if someone gave me a book as a present; (d) I think reading is 
boring (reverse coded); and (e) I enjoy reading. The responses were averaged 
across the different items for this variable per student, and the Cronbach's Alpha was 
found to be 0.71. The third variable was Reading Self-Concept. The students were 
again asked to indicate the extent to which they agreed or disagreed with the 
following three statements regarding just how well they read along a four-point scale: 
(a) reading is very easy for me; (b) I do not read as well as other students in my class 
(reverse coded); and (c) reading aloud is very hard for me (reverse coded). . The 
responses were averaged per student across the different items for this variable, and 
the Cronbach's Alpha was found to be 0.57. The fourth variable was Reading for 
Fun. Students reported whether they read for fun outside school using the following 
options: every day or almost every day; once or twice a week; once or twice a month; 
almost never or never. This categorical variable was recoded to form an interval 
variable indicating the number of times read per month (30, 6, 1.5, or 0 times a 
month). The sixth variable was Television Watching. The response options were 
again as follows: every day or almost every day; once or twice a week; once or twice 
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a month; almost never or never.  The categorical variable was also recoded to form 
an interval variable indicating the number of times that television was watched per 
month (30, 6, 1.5, or 0 times a month). The seventh variable was Computer Usage.
The students indicated how often they used a computer at home, school, or some 
other place separately using the following options: every day, once or twice a week, 
once or twice a month, almost never or never. The responses were recoded into the 
number of times per month (30, 6, 1.5, or 0 times a month, respectively) and 
summed for each student: A student who used a computer every day at home, every 
day at school, and every day some place else thus used the computer 90 times a 
month. The final child variable was Home Language. The students reported whether 
they always, sometimes, or never spoke the language of the Reading Literacy Test 
at home. 
PIRLS Parent Questionnaire. Six variables were selected for further analysis from the 
PIRLS parent questionnaire. The first variable was Parental Education. Parents 
reported the highest level of education for the father and the mother. The response 
options were: college or some other post-secondary education, upper secondary 
education, lower secondary education, or elementary education. For each student, 
the level of education for the highest educated parent was used. The second variable 
was Preschool Activities. Parents reported whether they did each of the following 
activities with their child prior to elementary schools (i.e., first grade) using the 
following options:  never, sometimes, or often. The activities were: read books; tell 
stories; sing songs; play with alphabet toys (e.g., blocks with letters of the alphabet); 
play word games; write letters or words; and read aloud signs and labels. The scores 
for the different activities were averaged per student, and a Cronbach's Alpha 0.68 
was found. The third variable was the Number of Books at Home. Parents reported 
how many books there were in their homes (excluding magazines, newspapers, or 
children’s books). The response options were: 0-10; 11-25; 26-100; 101-200; or more 
than 200 books. The responses were recoded to form an interval variable indicating 
the estimated number of books in the home (5, 18, 63, 150.5, or 250, respectively). 
The fourth variable was Visit Library or Bookstore with the Child. Parents reported 
how often they or someone else visited the library or a bookstore with the child using 
the following response options: every day or almost every day; once or twice a week; 
once or twice a month; almost never or never. Once again, the number of times per 
month was recoded to create an interval variable (30, 6, 1.5, or 0 times per month, 
respectively). The fifth variable was Parental Reading Attitude. Parents indicated the 
extent to which they agreed or disagreed with the following statements along a four-
point scale: (a) I read only when I have to (reverse coded); (b) I like talking about 
books with other people; (c) I like to spend my spare time reading; (d) I read only 
when I need information (reverse coded); and (e) reading is an important activity in 
my home. The responses, which could vary from “disagree a lot” to “agree a lot,” 
were averaged for each respondent, and a. Cronbach's Alpha of 0.81 was found. The 
sixth variable was Parents Read for Information. Parents indicated the extent to 
which they read for work, to get news, and for their own education at home along a 
four-point scale that ranged from “daily” to “never.”. The responses were again 
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recoded to establish an interval scale reflecting the number of times read per month 
(30, 6, 1.5, or 0 times), and the responses to each question were then summed to 
create a final interval variable that could range from 0 to 90.  
PIRLS Teacher Questionnaire. Only one variable from the teacher questionnaire was 
selected for further analysis. Class Size expresses the total number of students in the 
class as reported by the teacher. This number can be higher than the number of 
fourth-grade students in the class at times because the class may include students 
from other grades. For this variable, a missing value was replaced by the number of 
students in the PIRLS data file for the class.  
PIRLS School Questionnaire. Six variables were selected for further analysis from 
the school questionnaire. The first variable was the number of Instruction Hours per 
School Year. In France, the Ministry of Education provided the number of hours of 
instruction, which was the same for each school in France. For all of the other 
countries studied here, the total number of hours of instruction per year was 
calculated as the principal’s report of the number of hours of instruction per day 
multiplied by the number of days that the school was open for instruction per year. 
The second variable was the Number of Books in the School Library. The response 
options were: more than 10,000 books; 5001 to 10,000 books; 2001 to 5000 books; 
501 to 2000 books; 251 to 500 books; 250 or fewer books; or no school library. The 
responses were recoded to indicate the estimated total number of books in the 
school library (15,000; 7500; 3500; 1250; 375; 125; or 0). The third variable was the 
percentage of students in the school coming from Economically Disadvantaged 
Homes. The response options were: 0 to 10%; 11 to 25%; 26 to 50%, or more than 
50%. The responses were again recoded to obtain the estimated percentages (5%, 
18%, 38%, or 75.5%, respectively). The fourth variable was the percentage of 
students in the first through fourth grades in the school speaking the language of the 
test as a Second Language (i.e., the percentage of the students speaking a language 
other than the language of the test at home). Once again, the response options of 0 
to 10%, 11 to 25%, 26 to 50%, or more than 50% were recoded to obtain an interval 
estimate of the percentage of students (5%, 18%, 38%, or 75.5%, respectively). The 
fifth variable was the Point of Emphasis on Decoding skills. The principals reported 
the grade in which the following decoding skills first received major instructional 
emphasis: (a) knowing the letters of the alphabet; (b) knowing letter-sound 
relationships; (c) reading words; and (d) reading isolated sentences. The response 
options were: first grade, second grade, third grade, fourth grade, or not in these 
grades. The responses for the four items were averaged, and a Cronbach's Alpha of 
0.83 was found. The sixth variable was the Point of Emphasis on Reading Literacy
skills. The principals reported the grade in which the following reading literacy skills 
and strategies first received major instructional emphasis: (a) identification of the 
main idea in a text; (b) explanation or motivation of understanding of text; (c) 
comparison of a text with personal experiences; (d) comparison of different texts; (e) 
prediction of what will happen next in the text; (f) generalization and inference based 
on a text; and (g) description of the style and structure of the text. The response 
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options were similar to those for the previous variable: first grade, second grade, third 
grade, fourth grade, or not in these grades. The responses were averaged across the 
seven items, and a Cronbach's Alpha of 0.91 was found. 
Analyses 
In order to examine the variation in reading literacy and the twenty predictor variables 
across the nine countries, analyses of variance were performed with Country as the 
independent variable. Thereafter, the correlations between the predictor variables 
and reading literacy scores were examined for each country separately. The extent to 
which the different predictor variables explained the variance in the reading literacy 
scores for each individual country was next examined. For all of these analyses, the 
PIRLS house weights were used.  
In addition, the extent to which the twenty predictor variables explained the variance 
in reading literacy across the nine target countries as a group was examined. The 
nine countries were ranked according to their PIRLS performance. The best 
performing country was ranked number one; the second best performing country was 
ranked number two; and so forth. Those countries that did not differ significantly from 
each other with respect to PIRLS performance were given the same ranking. The 
contribution of a country’s “PIRLS ranking” to the variance in Reading Literacy was 
explored before and after taking the influence of the different predictor variables into 
account. For these analyses, the PIRLS senate weights were used, however.  
Results 
Variation in Reading Literacy 
Analyses of variance showed the nine industrialized European countries to differ 
significantly from each other with respect to the average performance of the fourth 
grade students on the RLT (F(8, 37828) = 362.94, p < .001). The mean scores and 
standard deviations are presented in Table 4.1. Multiple comparisons (Bonferroni) 
showed the average performance of the students in Sweden to be significantly higher 
than the average performance of the students in both the Netherlands and England 
who – in turn – outperformed the students in both Italy and Germany who – in turn – 
outperformed the students in both Scotland and France who were followed by the 
students in Iceland who outperformed the students in Norway (p < .001). Linear 
regression analyses showed the PIRLS ranking (i.e., reading level of the country) to 
account for 7% of the total variance in reading literacy. 
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Table 4.1. Average Performance on the RLT for Nine European Industrialized 
Countries: PIRLS ranking, Mean Scores, Standard Deviations, and Numbers of 
Students Assessed. 
Country PIRLS ranking Mean score SD N 
Sweden 1 561 62 6044 
Netherlands 2 554 53 4112 
England 2 553 83 3156 
Italy 3 541 67 3502 
Germany 3 539 64 7633 
Scotland 4 528 80 2717 
France 4 525 67 3538 
Iceland 5 512 71 3676 
Norway 6 499 78 3459 
Total    49,889
Variation in Predictor Variables 
To examine the variation in the twenty predictor variables across the nine selected 
countries, analyses of variance with Country as the independent variable were 
conducted. The results for the relevant child, home, and school variables are 
presented below and summarized in Tables 4.2, 4.3, and 4.4. 
Child variables  
In Table 4.2, the means and standard deviations for the different child predictor 
variables are presented for each country along with the total mean for the nine 
countries. The child variables are derived from the PIRLS Student Questionnaire. 
Gender. For all of the countries, about 50% of the students tested were boys and 
50% girls. Minor differences between the countries were observed although the 
multiple comparisons (Bonferroni) showed none of the countries to differ significantly 
from each other (p > .05). The analysis of variance also showed the countries to not 
differ significantly from each other (F(8, 37776) = 2.58, p < .01). Higher means in the 
table indicate more boys in the sample. 
Reading Motivation. The results of the analysis of variance with the reading 
motivation of the children in fourth grade show the countries to differ significantly 
from each other (F(8, 37109) = 89.94., p < .001). The reading motivation of the fourth 
graders was highest in France, which was followed by Italy, Sweden, Iceland, 
Germany, Scotland, Norway, England, and the Netherlands in the order mentioned. 
Multiple comparisons showed the reading motivation of the fourth graders in the 
Netherlands to not differ significantly from the reading motivation of the fourth 
graders in England. The reading motivation of the students in Norway did not differ 
significantly from the reading motivation of the students in England or Scotland. 
Similarly, Iceland did not differ significantly from Germany or Sweden. All of the other 
countries differed significantly from each other (p < .05) with a higher mean in the 
table indicating more motivated students.  
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Table 4.2. M
eans and S
tandard D
eviations for C
hild P
redictor V
ariables A
ccording to C
ountry 
 
S
w
e 
N
ld 
E
ng 
Ita 
G
er 
S
co 
Fra 
Ice 
N
or 
G
ender (1 girl, 2 boy) 
1.51 
1.50 
1.48 
1.52 
1.50 
1.48 
1.52 
1.50 
1.52 
S
D
 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
R
eading M
otivation (1-4) 
3.03 
2.82 
2.86 
3.09 
2.98 
2.91 
3.16 
2.99 
2.90 
S
D
 
0.67 
0.77 
0.76 
0.68 
0.73 
0.73 
0.59 
0.61 
0.67 
R
eading S
elf-C
oncept (1-4) 
3.19 
3.07 
2.81 
3.19 
3.00 
2.87 
2.79 
3.10 
3.08 
S
D
 
0.66 
0.73 
0.72 
0.69 
0.76 
0.74 
0.65 
0.67 
0.70 
R
eading for Fun (0-30) 
15.30 
12.36 
11.68 
11.01 
15.84 
10.83 
16.58 
16.95 
13.42 
S
D
 
13.19 
13.62 
13.05 
13.05 
13.62 
13.02 
13.44 
13.65 
13.31 
Television W
atching (0-30) 
20.76 
21.32 
24.82 
18.85 
18.65 
23.34 
19.16 
18.25 
20.96 
S
D
 
12.16 
12.49 
10.50 
13.28 
12.98 
11.50 
12.76 
13.11 
12.20 
C
om
puter U
sage (0-90) 
20.28 
23.31 
23.33 
14.28 
15.84 
24.51 
18.26 
21.40 
18.16 
S
D
 
17.53 
19.36 
18.19 
16.88 
17.24 
20.68 
18.67 
18.98 
17.54 
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Reading Self-Concept. The results of the analysis of variance for the children’s 
reading self-concept showed the countries to differ significantly from each other (F(8,
37226) = 179.38., p < .001). The reading self-concepts of the fourth graders in 
Sweden and Italy were highest. This was followed by Iceland, Norway, the 
Netherlands, Germany, Scotland, England, and France. Multiple comparisons 
showed the reading self-concepts of the fourth graders in Sweden to not differ 
significantly from the reading self-concepts of the fourth graders in Italy. Similarly, the 
reading self-concepts of the students in Iceland, Norway, and the Netherlands did not 
differ significantly from each, and the reading self-concepts of the students in 
England and France did not differ significantly from each other. All of the other 
differences between the countries were significant (p < .05) with a higher mean in the 
table indicating a more positive reading self-concept.  
Reading for Fun. Just as in the above, the analysis of variance for the frequency with 
which the children read for fun showed the countries to differ significantly from each 
other (F(8, 36849) = 121.54, p < .001). The fourth graders read most for fun in 
Iceland, which was followed by France, Germany, Sweden, Norway, the Netherlands, 
England, Italy, and Scotland in that order. The multiple comparisons showed the 
frequency of reading for fun in Iceland to not differ significantly from the frequency of 
reading for fun in France, which did not differ significantly from the frequency in 
Germany. Germany did not differ significantly from Sweden; the Netherlands did not 
differ significantly from England; and England, Italy, and Scotland did not differ 
significantly from each other. All of the other differences between the countries were 
significant (p < .05) with a higer mean in the table indicating a greater frequency of 
reading for fun outside school. 
Television Watching. The results of the analysis of variance for the frequency of 
watching television again showed the countries to differ significantly from each other 
(F(8, 37172) = 115.03, p < .001). The frequency of television watching was highest in 
England, which was followed by Scotland, the Netherlands, Norway, Sweden, 
France, Italy, Germany, and Iceland in that order. The multiple comparisons showed 
the Netherlands, Norway, and Sweden to not differ significantly from each other. 
France, Italy, Germany, and Iceland also did not differ significantly from each other. 
All of the other differences between the countries were significant (p < .05) with a 
higher mean in the table indicating a greater frequency of television watching. 
Computer Usage. The results of the analysis of variance for the frequency of 
computer usage by the fourth graders in the different countries also showed the 
countries to differ significantly from each other (F(8, 37137) = 81.79, p < .001). The 
frequency of computer usage by fourth graders was highest in Scotland, England, 
and the Netherlands, which were followed by Iceland, Sweden, France, Norway, 
Germany, and Italy in that order. The multiple comparisons showed Scotland, 
England, and the Netherlands to not differ significantly from each other; Iceland and 
Sweden to not differ significantly from each other; and France and Norway to not 
differ significantly from each other. All of the other differences between the countries 
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were significant (p < .05) with a higher mean in the table indicating a greater 
frequency of computer usage. 
Home Variables 
In Table 4.3, the means and standard deviations for the different home predictor 
variables are presented for each country and for the nine countries considered 
together. The home variables are derived from both the PIRLS Student and the 
PIRLS Parent Questionnaire. 
Home Language. Minor differences between the countries were found for the 
frequency with which the students spoke a language other than the language of the 
RLT within the home. Nevertheless, the analysis of variance showed the countries to 
differ significantly (F(8, 37047) = 38.57, p < .001). The frequency with which the 
students spoke a language other than the language of the RLT within the home was 
highest for Italy, which was followed by Norway, Sweden, Germany, England, 
Scotland, Iceland, France, and the Netherlands in that order. Multiple comparisons 
showed Italy and the Netherlands to differ significantly from all of the other countries. 
Norway differed significantly from all of the other countries with the exception of 
Sweden and Germany. France differed significantly from all of the other countries 
with the exception of England, Scotland, and Iceland. All of the other comparisons 
were significant (p < .05) with a higher mean in the table indicating a greater 
frequency of the children speaking a language other than the language of the RLT at 
home.
Parental Education. The results of the analysis of variance for parental level of 
education showed the countries to differ significantly from each other (F(8, 28623) = 
350.17, p < .001). Norway had the highest educated parents and was followed by 
Sweden, Germany, Iceland, Scotland, England, France, the Netherlands, and Italy. 
Multiple comparisons showed the average level of parental education for the fourth 
graders in Italy to not differ significantly from the average level of parental education 
for the fourth graders in the Netherlands, which did not differ significantly from 
France. Similarly, France did not differ significantly from England, and Scotland did 
not differ significantly from Iceland. The remainder of the comparisons was significant 
(p < .05) with a higher mean in the table indicating a higher mean level of parental 
education for the fourth graders. 
Preschool Activities. The analysis of variance for the frequency with which the 
parents undertook literate activities with their children prior to elementary school 
entry showed the countries to differ greatly from each other (F(8, 31162) = 407.61, p 
< .001). The frequency of such activities was highest in England, which was followed 
by Scotland, Italy, France, Iceland, the Netherlands, Norway, Sweden, and Germany 
in that order. The multiple comparisons showed the frequency of the activities in 
Iceland to not differ significantly from the frequency of the activities in France or the 
Netherlands. All of the other differences between the countries were significant (p <.
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Table 4.3. M
eans and S
tandard D
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ccording to C
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S
w
e 
N
ld 
E
ng 
Ita 
G
er 
S
co 
Fra 
Ice 
N
or 
H
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e Language (0-2) 
1.89 
1.82 
1.88 
1.96 
1.88 
1.87 
1.85 
1.87 
1.91 
S
D
 
0.34 
0.46 
0.36 
0.24 
0.35 
0.40 
0.38 
0.36 
0.32 
P
arental E
ducation (1-5) 
3.85 
3.06 
3.23 
3.03 
3.74 
3.52 
3.14 
3.60 
4.02 
S
D
 
0.98 
1.13 
1.45 
1.07 
1.05 
1.24 
1.32 
1.12 
1.05 
P
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ctivities (1-3) 
2.18 
2.26 
2.57 
2.38 
2.16 
2.53 
2.29 
2.28 
2.21 
S
D
 
0.37 
0.37 
0.36 
0.39 
0.38 
0.35 
0.39 
0.35 
0.36 
N
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ooks in H
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e (5-250) 
156.75 
114.87 
124.86 
90.73 
120.33 
106.37 
108.02 
158.01 
162.42 
S
D
 
89.48 
90.47 
89.62 
84.34 
89.89 
88.77 
88.78 
84.94 
87.30 
V
isitation of Library or B
ookstore w
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hild (0-30)1.68 
2.54 
2.56 
1.52 
1.84 
2.72 
2.73 
2.06 
1.94 
S
D
 
3.60 
4.27 
4.23 
4.44 
4.07 
4.65 
5.20 
4.09 
4.33 
P
arental R
eading A
ttitude (1-4) 
3.35 
3.16 
3.27 
3.09 
3.04 
3.29 
3.08 
3.27 
3.37 
S
D
 
0.69 
0.63 
0.73 
0.74 
0.78 
0.72 
0.63 
0.62 
0.67 
P
arental R
eading for Inform
ation (0-90) 
40.31 
39.96 
37.37 
41.86 
37.39 
38.22 
33.07 
37.02 
39.85 
S
D
 
20.29 
22.32 
23.78 
27.64 
23.16 
22.40 
25.26 
19.04 
18.25 
9
Chapter 4 
92
.05) with a higher mean in the table indicating a higher frequency of undertaking 
literacy activities with the children prior to elementary school entry 
Number of Books in the Home. Just as in the above, the analysis of variance for the 
number of books in the home showed the countries to again differ greatly from each 
other (F(8, 31162) = 407.61, p < .001). The number of books in the home was 
highest in Norway, Iceland, and Sweden, which were followed by England, Germany, 
the Netherlands, France, Scotland, and Italy in that order. The multiple comparisons 
showed the means for Norway, Iceland, and Sweden to not differ significantly from 
each other. The mean number of books in the homes of the fourth graders in 
England did not differ significantly from the mean number of books in the homes of 
the fourth graders in Germany, which did not differ significantly from the mean 
number of books in the homes of the fourth graders in the Netherlands. In addition, 
the Netherlands, France, and Scotland did not differ significantly from each other. All 
of the other differences between the countries were significant (p < .05) with a higher 
mean in the table indicating a higher number of books in the home for the country on 
average.  
Visitation of Library or Bookstore with Child. Only minor differences between the 
countries were detected for the frequency of parental visitation of a library or 
bookstore with the fourth-grade children. The relevant analysis of variance 
nevertheless showed the countries to differ significantly from each other (F(8, 30785) 
= 36.83, p < .001). The frequencies were highest in France, Scotland, England, and 
the Netherlands, which were followed by Iceland, Norway, Germany, Sweden, and 
Italy in that order. The multiple comparisons showed the frequency of library or 
bookstore visitation with the child to not differ significantly for France, Scotland, 
England, or the Netherlands. Similarly, Iceland, Norway, and Germany did not differ 
significantly in this respect; nor did Sweden differ significantly from Germany and 
Italy. All of the remaining comparisons were significant (p < .05) with a higher mean 
in the table indicating greater parental visitation of a library or bookstore with their 
fourth-grade children. 
Parental Reading Attitude. The results of the analysis of variance for parental reading 
attitude showed the countries to again differ significantly from each other (F(8,
31046) = 129.39, p < .001). The parents of the fourth graders in Norway and Sweden 
had the most positive reading attitudes, followed by the parents in Scotland, Iceland, 
England, the Netherlands, Italy, France, and Germany. The multiple comparisons 
showed the attitudes of the parents in Sweden to not differ from the attitudes of 
parents in Norway or in Scotland. Similarly, the attitudes of the parents in Scotland, 
Iceland, and England did not differ significantly from each other. In addition, France 
did not differ significantly from Italy or Germany. All of the other differences between 
the countries were significant (p < .05) with higher means in the table indicating a 
more positive reading attitude on the part of the parents of the fourth graders. 
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Parental Reading for Information. Only minor differences were found between the 
countries with respect to the frequency with which the parents of the fourth graders 
read for information. The analysis of variance nevertheless showed the countries to 
differ significantly from each other (F(8, 27982) = 38.97, p < .001). The frequency of 
parental reading for information was highest in Italy, Sweden, and the Netherlands, 
which were followed by Norway, Scotland, Germany, England, Iceland, and France. 
The multiple comparisons showed the frequency of parental reading for information 
in Italy, Sweden, and the Netherlands to not differ significantly from each other. 
Similarly, Sweden, the Netherlands, Norway, and Scotland did not differ significantly 
from each other and Scotland, Germany, England, and Iceland did not differ 
significantly from each other. All of the other comparisons were significant (p < .05) 
with a higher mean in the table indicating a greater frequency of parental reading for 
information.
School Variables 
In Table 4.4, the means and standard deviations for the school predictor variables 
are presented according to country and for all of the countries considered together. 
The school variables are derived from both the PIRLS Teacher and the PIRLS 
School Questionnaire. 
Class Size. The analysis of variance with respect to the average class size showed 
the countries to differ greatly from each other (F(8, 37751) = 1277.36, p < .001). The 
mean number of students in the class was highest in England, which was followed by 
Scotland, the Netherlands, Sweden, France, Germany, Italy, Norway, and Iceland. 
The multiple comparisons showed the class sizes in Scotland versus the 
Netherlands, Sweden versus France, and Italy versus Norway to not differ 
significantly from each other. All of the other differences between the countries were 
significant (p < .05) with a higher mean in the table indicating a greater number of 
students in the class on average. 
Hours of Instruction per School Year. The analysis of variance showed the countries 
to differ significantly with respect to the number of instruction hours per school year 
(F(8, 31318) = 4697.47, p < .001). The highest number of instruction hours was 
reported for the Netherlands, which was followed by Italy, Scotland, England, France, 
Sweden, Germany, Iceland, and Norway in that order. The multiple comparisons 
showed the mean number of instruction hours in England to not differ significantly 
from the mean number of hours in Scotland. All of the other differences between the 
countries were significant (p < .05) with a higher mean in the table indicating a 
greater number of instruction hours per school year.  
Number of Books in the School Library. The analysis of variance for the number of 
books in the school library showed the countries to differ significantly from each other 
(F(8, 34281) = 1983.45, p < .001). The mean number of books was highest in 
Iceland, which was followed by Sweden, Norway, England, Scotland, Italy, France, 
the Netherlands, and Germany. The multiple comparisons showed the means for 
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23.91
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28.88
20.49
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25.87 
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961.65 
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176.59
102.57 
36.66 
0.00
107.86
140.86
160.08
N
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chool Library (0-15,000) 
3752.98
679.55
3153.59
1536.17
512.69 
1732.12 
1507.58
6729.84
3379.35
2364.75
S
D
 
3842.24
935.84
2892.98
1979.37
1064.71 
2218.66 
1669.44
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2978.18
3223.71
%
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19.55
16.61
24.81
14.70
17.02 
28.70 
19.15
6.99
7.47
17.23
S
D
 
20.38
19.89
22.82
14.75
16.29 
26.88 
21.38
6.26
6.68
19.21
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econd Language (5-75.5) 
13.71
11.63
10.62
6.56
13.45 
5.74 
7.44
6.17
6.98
10.02
S
D
 
20.00
18.26
17.33
8.39
16.16 
3.92 
9.72
8.79
6.42
14.69
P
oint of E
m
phasis on D
ecoding (1-5) 
1.11
1.07
1.25
1.02
1.03 
1.01 
1.05
1.03
1.93
1.15
S
D
 
0.37
0.33
0.78
0.17
0.12 
0.07 
0.12
0.10
0.34
0.41
P
oint of E
m
phasis on R
eading Literacy (1-5) 
2.89
3.05
1.94
2.73
2.71 
2.16 
2.79
3.40
3.46
2.81
S
D
 
0.70
0.70
0.85
0.63
0.70 
0.84 
0.85
0.82
0.76
0.86
92
Chapter 5 
95
Scotland, Italy, and France to not differ significantly from each other; similarly, the 
means for the Netherlands and Germany did not differ significantly from each other. 
All of the other differences between the countries were significant (p < .05) with a 
higher mean in the table indicating a greater number of books in the school library on 
average. 
Percentage of Students in School from Economically Disadvantaged Homes. The 
analysis of variance with the percentage of students in the school from economically 
disadvantaged homes as the dependent variable again showed the countries to differ 
significantly from each other (F(8, 33107) = 412.67, p < .001). The mean percentage 
was the highest in Scotland, which was followed by England, Sweden, France, 
Germany, the Netherlands, Italy, Norway, and Iceland. The multiple comparisons 
showed that the percentage in Sweden to not differ significantly from the percentage 
in France; Germany to not differ significantly from the Netherlands; and Norway to 
not differ significantly from Iceland. All of the other differences between the countries 
were significant (p < .05) with a higher mean in the table indicating a higher 
percentage of students in the school coming from economically disadvantaged 
homes).
Percentage of Students with Second Language. The analysis of variance on the 
mean percentage of the first through fourth graders using a language other than the 
language of testing at home showed the countries to differ significantly from each 
other (F(8, 35465) = 220.51, p < .001). The mean percentage was highest in Sweden 
and Germany, which were followed by the Netherlands, England, France, Norway, 
Italy, Iceland, and Scotland. The multiple comparisons showed the mean 
percentages for Sweden versus Germany and the Netherlands versus England to not 
differ significantly. The mean percentages for France, Norway, and Italy did not differ 
significantly from each other; nor did the mean percentages for Norway, Italy, and 
Iceland or Italy, Iceland, and Scotland differ significantly from each other. All of the 
remaining comparisons were significant (p < .05) with a higher mean in the table 
indicating a greater percentage of the first- through fourth-graders using a language 
other than the language of testing within the home on average. 
Point of Emphasis on Decoding. The analysis of variance for the point at which – or 
grade in which – a major emphasis is first placed on decoding skills showed the 
countries to differ significantly from each other (F(8, 34737) = 2942.83, p < .001). 
The emphasis on decoding skills was placed earliest in the curriculum by Scotland, 
Italy, Germany, and Iceland, which were followed by France, the Netherlands, 
Sweden, England, and Norway. The multiple comparisons showed the decoding 
points of emphasis in Scotland, Italy, Germany, and Iceland to not differ significantly 
from each other. France did not differ from Iceland nor from the Netherlands. All of 
the other differences between the countries were significant (p < .05) with a higher 
mean in the table indicating a later grade on average for initial emphasis on decoding 
skills.
4
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Point of Emphasis on Reading Literacy. The analysis f variance for the point at 
which – r grade in which – a majo  emphasis was first placed on reading literacy 
skills s owed the cou tries to agai differ sign ficantly from each other (F(8, 34774) = 
1308.39, p < .001). In England, the emphasis was placed earlies , followed by 
Scotland, Germany, Italy, France, Sweden, the Netherlands, Iceland, and Norway. 
The multiple comparisons showed the point of emphasis on reading literacy skills in 
G rmany to not diff r sig ificantly the p int of emph sis in Italy. All of the other 
differences between the countries were significant (p < .05) with a higher mean in the 
table indicating a lat r grade on average for initial emphasis on reading li eracy skills 
Correlations between Predictor Variables and Reading Literacy Scores 
In Table 4.5, the Pearson correlations between the twenty predictor variables and the 
RLT performances of the students in the individual countries and the countries 
considered as a whole are presented. Those child variables that correlated most with 
reading literacy were reading motivation and reading self-concept. The frequency of 
reading for fun also correlated highly with reading literacy in all of the countries. 
Computer usage and gender correlated with reading literacy to a lesser extent: 
Students who used a computer more often performed lower on the RLT and girls 
performed better than boys. These correlations were significant for all nine countries. 
Television watching correlated significantly and positively with reading literacy in 
England and Scotland; it also correlated positively but to a lesser extent with reading 
literacy in Italy, Iceland, the Netherlands, and Germany where higher frequency 
television watchers also performed higher on the RLT. In Norway, Sweden, and 
France, television watching correlated negatively with reading literacy although the 
correlations were very low.  
With respect to the correlations of the home variables with reading literacy, parental 
education, parental reading attitudes, and the number of books in the home 
correlated highly positively with reading literacy. Home language and the frequency 
of literacy-related preschool activities correlated with reading literacy to a lesser 
extent. The correlations were significant for all nine countries. The frequency of 
parental reading for information correlated significantly with the children’s reading 
literacy performance in all of the countries with the exception of France. The relevant 
correlations were rather low, however. Finally, the frequency of library or bookstore 
visitation with the child correlated significantly but very low with reading literacy in 
Norway (positive) and Sweden (negative). With respect to the correlation between 
the school variables and reading literacy, the percentage of students in the school 
from economically disadvantaged homes correlated highly with reading literacy: 
Students in schools with fewer students from disadvantaged homes generally 
performed better on the RLT. The correlation was only nonsignificant for Norway (p > 
.05). The percentage of students with a home language other than the language of. 
testing also correlated significantly with reading literacy for almost every country: The 
students in schools with fewer students speaking a language other than the language 
of testing within the home performed better on the RLT. The correlation was only 
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Point of Emphasis on Reading Literacy. The analysis of variance for the point at 
which – or grade in which – a major emphasis was first placed on reading literacy 
skills showed the countries to again differ significantly from each other (F(8, 34774) = 
1308.39, p < .001). In England, the emphasis was placed earliest, followed by 
Scotland, Germany, Italy, France, Sweden, the Netherlands, Iceland, and Norway. 
The multiple comparisons showed the point of emphasis on reading literacy skills in 
Germany to not differ significantly from the point of emphasis in Italy. All of the other 
differences between the countries were significant (p < .05) with a higher mean in the 
table indicating a later grade on average for initial emphasis on reading literacy skills 
Correlations between Predictor Variables and Reading Literacy Scores 
In Table 4.5, the Pearson correlations between the twenty predictor variables and the 
RLT performances of the students in the individual countries and the countries 
considered as a whole are presented. Those child variables that correlated most with 
reading literacy were reading motivation and reading self-concept. The frequency of 
reading for fun also correlated highly with reading literacy in all of the countries. 
Computer usage and gender correlated with reading literacy to a lesser extent: 
Students who used a computer more often performed lower on the RLT and girls 
performed better than boys. These correlations were significant for all nine countries. 
Television watching correlated significantly and positively with reading literacy in 
England and Scotland; it also correlated positively but to a lesser extent with reading 
literacy in Italy, Iceland, the Netherlands, and Germany where higher frequency 
television watchers also performed higher on the RLT. In Norway, Sweden, and 
France, television watching correlated negatively with reading literacy although the 
correlations were very low.  
With respect to the correlations of the home variables with reading literacy, parental 
education, parental reading attitudes, and the number of books in the home 
correlated highly positively with reading literacy. Home language and the frequency 
of literacy-related preschool activities correlated with reading literacy to a lesser 
extent. The correlations were significant for all nine countries. The frequency of 
parental reading for information correlated significantly with the children’s reading 
literacy performance in all of the countries with the exception of France. The relevant 
correlations were rather low, however. Finally, the frequency of library or bookstore 
visitation with the child correlated significantly but very low with reading literacy in 
Norway (positive) and Sweden (negative). With respect to the correlation between 
the school variables and reading literacy, the percentage of students in the school 
from economically disadvantaged homes correlated highly with reading literacy: 
Students in schools with fewer students from disadvantaged homes generally 
performed better on the RLT. The correlation was only nonsignificant for Norway (p > 
.05). The percentage of students with a home language other than the language of. 
testing also correlated significantly with reading literacy for almost every country: The 
students in schools with fewer students speaking a language other than the language 
of testing within the home performed better on the RLT. The correlation was only 
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-0,14** 
-0,12 
R
eading M
otivation 
0,38** 
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Footnotes Table 4.5.: 
(a) No asterisk indicates significance at p < .05 level; one asterisk at p < .01; and two 
asterisks at p < .001. 
(b) The French data were provided by the Ministry of Education and therefore constant for all 
of the respondents 
nonsignificant for Scotland (p > .05). The point at which a major emphasis was first 
placed on reading literacy skills correlated significantly with the reading literacy 
performances of the fourth graders in all of the countries with the exception of the 
Netherlands and Norway. For all of the countries, those students in schools where 
reading literacy skills were emphasized earlier performed better on the RLT. The 
point at which the schools first emphasized decoding skills correlated significantly 
with reading literacy in Scotland and – to a fewer extent – in England, Iceland, and 
Germany. In addition, class size correlated significantly with the reading literacy 
performance of the students in the Netherlands and – to a fewer extent – the reading 
literacy performance in England, Sweden, Germany, and Norway: Students in larger 
classes actually performed better on the RLT. The number of books in the school 
library showed a low positive but nevertheless significant correlation with reading 
literacy in Italy, Iceland, Scotland, and France. Conversely, the number of books in 
the school library also showed a negative correlation with reading literacy in Norway. 
Finally, the number of hours of instruction per school year correlated significantly and 
positively with the reading literacy performance of the students in Italy and Sweden. 
In England, this correlation was negative with students in schools with fewer hours of 
instruction actually performing relatively better on the RLT.  
The Prediction of Reading Literacy for the Nine Countries Individually 
Regression analyses showed the twenty predictor variables analyzed here to explain 
36.0% of the variance in Reading Literacy for Sweden; 38.9% for the Netherlands; 
41.8% for England; 31.5% for Italy; 40.1% for Germany; 42.5% for Scotland; 41.0% 
for France; 33.6% for Iceland; and 41.6% for Norway.  
With regard to the predictive power of the child variables, the beta coefficients for 
Reading Motivation, Reading Self-Concept, and Computer Usage were significant for 
all of the countries. Reading for Fun also contributed significantly for each country 
with the exception of England. The contribution of Television Watching was not 
significant for France, Norway, and Sweden. The beta coefficients for Gender were 
only significant in Sweden, the Netherlands, and Norway. 
With regard to the predictive power of the home variables, the regression coefficients 
for Parental Education and the Number of Books in the Home were significant for 
each country. Home Language contributed significantly for all of the countries with 
the exception of the Netherlands. Parental Reading Attitudes also contributed 
significantly for each country with the exceptions of Iceland, Norway, and England. 
Preschool Activities contributed significantly for England, Italy, Iceland, and Norway. 
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P int of Emphasis on Reading Literacy. The analysis of variance for the point at 
which – or grade in which – a major emphasis was first placed on readi g literacy 
skills howed the countries to again differ significantly from each other (F(8, 34774) = 
1308.39, p < .001). In Englan , the empha is was placed earliest, f llowed by 
Scotland, Germany, Italy, France, Sweden, the Netherlands, Iceland, and Norway. 
The multiple comparisons showed the point of emphasis on reading literacy skills in 
Germa y to not differ significantly from the point of emphasis in Italy. All of the other 
differences between the countries w re significant (p < .05) with a higher mean in the 
table indicating a later g ade on average for initial emphasis on reading literacy skills 
Correlations between Predictor Var ables and R ading Literacy Scores 
In Table 4.5, the Pearson correlations between the twenty predictor variables and the 
RLT performances of the students in the individual countries and the countries 
considered as a whole are presented. Those child variables that correlated most with 
reading literacy were reading motivation and reading self-concept. The frequency of 
reading for fun also correlated highly with reading literacy in all of the countries. 
Computer usage and gender correlated with reading literacy to a lesser extent: 
Students who used a computer more often performed lower on the RLT and girls 
performed better than boys. These correlations were significant for all nine countries. 
Television watching correlated significantly and positively with reading literacy in 
England and Scotland; it also correlated positively but to a lesser extent with reading 
literacy in Italy, Iceland, the Netherlands, and Germany where higher frequency 
television watchers also performed higher on the RLT. In Norway, Sweden, and 
France, television watching correlated negatively with reading literacy although the 
correlations were very low.  
With re pect to the correlations of th  home variables with reading literacy, parent l 
educati n, parental r ading ttitudes, and the numb r of books in t  hom  
correlated highly positively with reading literacy. Home language and the frequency
of literacy-related pres hool activities correlated ith reading literacy to a lesser 
extent. The correlations were significant for all nine countries. The frequency of 
parental reading for information co related significantly wit  the childr n’s reading 
lit racy performance in ll of the countri s with the exception of Franc . The relevant 
correlations wer  rather low, however. Finally, the frequency of library or bo ks ore 
visitation with the child correlated significan ly but very low with reading literacy in 
Norway (positive) and Sweden ( egative). With respect to the correlation betwe n 
the school v riables and reading literacy, the percentage of students in the school 
from economically disadvantaged homes correlated highly with reading literacy: 
Students in schools with fewer students from disadv ntaged homes generally 
performed better on the RLT. The correlation was only nonsignificant for Norway (p > 
.05). The percentage of st dents with a home language ther than the language of. 
esting also correlated significantly with reading l teracy for almost every country: The 
tudents in schools with fewer students speaki g a language ther th  the language 
of testing with n he h me performed better on the RLT. The corr l tion was only 
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Parental Reading for Information was a significant predictor for Italy, Germany, 
Scotland, and France. Parental Visitation of a Library or Bookstore with the Child was 
a significant predictor for only Sweden and Italy. 
With regard to the predictive power of the school variables, Class Size contributed 
significantly for only Sweden, England, and Norway. Number of Hours of Instruction 
per School Year contributed significantly for only Italy and France. The Number of 
Books in the School Library contributed significantly for only Sweden, the 
Netherlands, Italy, and Iceland. The Percentage of Students from Economically 
Disadvantaged Homes contributed significantly for only France, Scotland, England, 
and Italy. The Percentage of Students Using a Second Language contributed 
significantly for each country with the exceptions of France, England, and Scotland. 
The Point of Emphasis on Decoding Skills did not play a significant role in the 
prediction of the children’s reading literacy for France, Germany, Italy, or England. 
Finally, the contribution of the Point of Emphasis on Reading Literacy skills was not 
significant for France, Germany, and Scotland. 
The Prediction of Reading Literacy for the Nine Countries as a Group 
In the following analyses, the PIRLS senate weights were used, which allowed each 
country to contribute equally to the analyses (see PIRLS Procedure above). The 
results of a linear regression analysis with only the PIRLS ranking of the countries 
included as a predictor variable showed the reading level of the country to account 
for 7% of the total variance in the children’s reading literacy. The results of a 
subsequent linear regression analysis showed the twenty predictor variables, 
together, to account for 36% of the total variance in reading literacy. A final 
regression analysis further showed the twenty predictor variables together with the 
PIRLS ranking for the countries (i.e., the reading levels of the countries) to explain 
39.1% of the total variance in reading literacy. In other words, of the 7% of the 
variance in reading literacy explained by the PIRLS ranking of the countries, 3.9% 
overlapped with the variance explained by the other predictor variables and only 
3.1% was thus explained by purely the PIRLS ranking of the countries and 32.1% 
purely by the twenty predictor variables. The model including the PIRLS rankings for 
the countries also differed significantly from the model not including the PIRLS 
rankings (p < .001). In Table 4.6, the regression coefficients for the model including 
both the twenty predictor variables and the PIRLS rankings for the countries are 
presented as the regression coefficients for the model including the PIRLS rankings 
scarcely differed from those for the model not including the PIRLS rankings. 
With regard to the predictive role of the different child variables, reading self-concept 
was found to be the most important variable for the explanation of the variation in 
reading literacy. The children’s reading motivation and the frequency of reading for 
fun were also found to play an important role. Furthermore, those students who 
watched television more often were found to perform better on the RLT. Surprisingly, 
gender did not contribute significantly to the variance in reading literacy within the 
97
Chapter 4 
100
model analyzed here. The frequency of computer usage further related to reading 
literacy in the opposite direction of what we expected: Those students who used a 
computer less often performed better on the RLT.  
Table 4.6. Regression Coefficients for Predictor Variables and PIRLS Ranking on 
Reading Literacy 
Predictor Variable Beta Sign.
Child 
Gender -0,030   
Reading Motivation 0,151 *** 
Reading Self-Concept 0,237 *** 
Reading for Fun 0,112 *** 
Television Watching 0,078 *** 
Computer Usage -0,109 *** 
Child’s Home 
Home Language 0,088 *** 
Parental Education 0,142 *** 
Preschool Activities 0,065 ** 
Number of Books in Home 0,114 *** 
Visitation of Library or Bookstore with Child -0,021   
Parental Reading Attitude 0,059 ** 
Parental Reading for Information -0,043 * 
School 
Class Size 0,072 *** 
Hours of Instruction per School Year 0,086 *** 
Number of Books in the School Library -0,007   
% Students from Disadvantaged Homes -0,057 ** 
% Second Language -0,032   
Point of Emphasis on Decoding -0,034   
Point of Emphasis on Reading Literacy -0,074 *** 
PIRLS ranking -0,216 *** 
*** p < .001. ** p < .01. * p < .05. 
In order to examine the role of computer usage in greater detail, all participating 
students in the nine countries were divided into four groups. An attempt was made to 
create groups of more or less equal size. The first group contained the 30% of the 
students who used the computer least often (i.e., 0 to 6 times a month). The second 
group contained 24% of the students, who occasionally used the computer (i.e., 6 to 
12 times a month. The third group contained that 29% of the students who frequently 
used the computer (i.e., 12 to 36 times a month), and the fourth group contained that 
17% of the students who used the computer most often (i.e., 36 to 90 times a 
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month). Multiple comparisons (Bonferroni) showed those students who occasionally 
used a computer (M = 548, SD = 70) to perform significantly better than those 
students who frequently used a computer (M = 536, SD = 72) or rarely used a 
computer (M = 536, SD = 71) with all of these groups significantly outperforming the 
group of students who used a computer very frequently (M = 521, SD = 76).  
With respect to the predictive role of the different home variables, parental education 
was found to be the most important predictor of reading literacy. Thereafter, the 
number of books in the home and home language were found to be most important. 
Furthermore, the frequent undertaking of literacy activities with the child prior to 
elementary school entry and a more positive parental attitudes to reading predicted 
better reading literacy performance. The frequency of library or bookstore visitation 
with the children did not contribute significantly to the explanation of the variance in 
reading literacy. Rather surprisingly, those parents who read relatively more often for 
information had children who performed lower on the RLT although the correlations 
with reading literacy were positive for each country. Closer examination of the data 
showed the frequency of parental reading for information to correlate positively with a 
number of other home variables. The positive correlations for the individual countries 
may thus be due to the positive impact of some other home variables. When the 
impact of the other home variables on reading literacy is taken into account, as in our 
model, parental reading for information can thus be seen to constitute a negative 
predictor.  
With respect to the predictive role of the different school variables, the number of 
hours of instruction per school year appeared to be the most important predictor of 
reading literacy. Students in schools with more instructional hours had higher reading 
literacy scores. Furthermore, those students in schools where reading literacy skills 
were emphasized earlier in the curriculum performed better on the RLT. Contrary to 
what we expected, students in larger classes were found to perform better than 
students in smaller classes. Finally, students in schools with a higher percentage of 
students from economically disadvantaged homes produced lower reading literacy 
scores. The number of books in the school library, the percentage of second-
language speakers, and the point of initial emphasis on decoding skills did not 
contribute significantly to the explanation of the variance in fourth-grade reading 
literacy. 
Conclusions and Discussion 
Some important conclusions can be drawn on the basis of the present results. In the 
following section, an overview of the conclusions with regard to the prediction of 
reading literacy in European industrialized countries will first be presented. Some 
differences between the countries, possible limitations on the present study and 
practical implications of the results will then be discussed. 
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Reading Literacy Prediction in European Industrialized Countries 
The results of the present study show 39.1% of the variance in the reading literacy in 
European industrialized countries to be explained by predictor variables related to 
the child, the child’s home, and the child’s school when the reading literacy level of 
the country (i.e., PIRLS ranking) is taken into account. We also found that the 
contribution of the country’s reading level to the children’s reading literacy has often 
been overestimated. The country PIRLS ranking initially explained 7% of the variance 
in the reading literacy scores of the children studied here. After taking the other 
PIRLS predictor variables into account, however, the country PIRLS ranking 
accounts for only 3.1% of the total variance in reading literacy. In other words, 
comparison of general reading levels across countries does not appear to be very 
useful. Inspection of important predictor variables for otherwise comparable countries 
(i.e., the European industrialized countries in the present study), however, is useful. 
To a large extent, the variation in reading literacy observed for the nine countries was 
explained by the child variables reflecting the children’s reading habits and reading 
attitudes. Frequent reading for fun outside of school and television watching were 
positively related to reading literacy. Moreover, intercorrelations showed that more 
motivated students had more positive reading self-concepts and read more often for 
fun. Occasional computer use appears to affect children’s reading literacy skills 
positively while too little or too much computer use affects their reading literacy skills 
negatively. Gender also correlates significantly with reading literacy for each of the 
nine countries studied here but no longer contributes to reading literacy when the 
other PIRLS predictor variables are taken into account.  
As has been shown in many studies, parental education and the number of books in 
the home are among the most important home predictors of reading literacy. In 
addition, the children of parents who have more positive reading attitudes are 
generally found to be better readers. Also in keeping with the results of earlier 
studies, the language children speak at home plays an important role in their reading 
achievement. Children who did not take the reading test in their home language 
encountered more problems with the comprehension of the texts and the answering 
of questions about the texts. The frequency with which parents undertook literate 
activities with their children prior to elementary school entry was also found to predict 
reading literacy in fourth grade. When children are stimulated and helped to 
undertake literacy-related activities in early childhood, they appear to develop good 
reading literacy skills for the remainder of their school careers. Surprisingly, the 
children of parents who read for work, to learn, or to get news were found to perform 
lower on the RLT. Perhaps parents who read more frequently for information 
undertake fewer literacy-related activities with their children. They may also display 
less reading pleasure, or simply read less for pleasure.  
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The total number of instruction hours per year was found to be the most important 
school predictor of reading literacy within our model. Nevertheless, the number of 
instruction hours correlated only rarely with reading literacy. In fact, the correlation 
was only significant for Italy and Sweden, where it was positive, and England, where 
it was negative. When taking all of the predictor variables into account, however, the 
number of hours of school instruction nevertheless appears to be an important 
positive predictor of reading literacy. Furthermore, the children in schools where 
reading literacy skills were emphasized during the earlier grades were found to 
perform better on average than children in schools where this occurred later. More 
specifically, the principals in our study reported the grade in which the following 
reading literacy skills and strategies first received major instructional emphasis: 
explanation or motivation of one’s text understanding; comparison of a text with 
personal experiences; comparison of different texts; prediction of what will happen 
next in a text; generalization and inference on the basis of a text; and description of 
the style and structure of a text. Attention to these skills in earlier grades clearly 
results in fourth-grade students with better reading literacy skills in European 
industrialized societies. Rather surprisingly, children coming from larger classes were 
found to have better reading literacy skills than children coming from smaller classes. 
We actually expected students in smaller classes to perform better because teachers 
can devote more time to individual students in smaller classes (e.g., Pritchard, 1999). 
Perhaps modern teachers in European industrialized countries apply interactive 
instructional techniques, which encourage students to learn from each other, from 
self-selected books, from educational computer programs, and from the Internet, 
which then requires less individual interaction between teacher and student. It is also 
possible that larger classes tend to occur in urbanized areas where the parents of the 
students also generally have a higher level of education. However, when parental 
education was controlled for in our model, the effect of class size remained 
significant. Another possible explanation for the finding that students from larger 
classes performed better on the RLT than students from smaller classes may lie in 
the fact that larger classes often occur in larger schools that have greater facilities, 
more modern reading programs, and remedial teachers available. It may also be the 
case that students who are already performing lower are placed in smaller classes 
and not vice versa (i.e., students from smaller classes do not perform lower as a 
result of such placement). Only further study will tell. Finally, the reading skills of 
children in schools with many students coming from economically disadvantaged 
homes are found to be less developed than the reading skills of children coming from 
other schools. Coming from a school with a relatively high percentage of students 
from economically disadvantaged homes is also found to contribute to the prediction 
of reading literacy even after the individual backgrounds of the students were taken 
into account, which shows the population of a school to affect not only the average 
performance of the children as a group but also the children’s individual performance. 
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Differences between the Nine Countries 
Some small but significant differences between the nine countries studied here were 
detected. First of all, when the variables reflecting reading attitudes were examined, 
the nine countries show different patterns. Students in Sweden and Italy are found to 
have the most positive reading self-concepts and students in England and France 
are found to have the most negative reading self-concepts. Nevertheless, France 
shows the most motivated students and the students in the Netherlands and England 
show the lowest reading motivation. The parental attitudes towards reading are most 
positive in Norway and Sweden but most negative in Germany and France. In 
Iceland, Norway, and England, however, parental reading attitudes do not predict 
reading literacy. In Iceland and France, the students read relatively most often for fun 
while in Scotland and Italy this frequency is lowest. In England, however, the 
frequency with which children read for fun do not predict reading literacy. Based on 
these findings, no straightforward conclusions can be drawn about the differences 
observed in reading attitude across the nine countries.  
Some more concrete conclusions can be drawn with regard to some other 
differences observed between the countries. In the Scandinavian countries (i.e., 
Norway, Iceland, and Sweden), the number of books in the home is highest on 
average while the number of books in the home is lowest for Italy on average. In the 
Scandinavian countries, the correlation between reading literacy and the number of 
books is nevertheless lowest. Apparently, the strength of the relation between the 
number of books and reading literacy decreases as the average number of books in 
the home increases. In Scotland, England, and the Netherlands, students use the 
computer most often and a relatively high negative correlation of computer usage 
with reading literacy is also found for these countries. Computer usage beyond a 
basic maximum thus appears to negative influence reading literacy. Finally, in 
countries where the schools emphasize reading literacy skills relatively late in the 
children’s education (i.e., in the Netherlands and Norway), significant correlations of 
this variable with reading literacy are not observed. For these countries, in other 
words, the exact point at which literacy skills are emphasized does not appear to 
influence fourth grade reading literacy. 
Limitations of the Study 
The present study has some limitations. In the first place, no conclusions can be 
drawn with regard to the direction of the associations between the PIRLS variables 
and the reading literacy scores. More motivated students, students with more positive 
reading self-concepts, and students who read more often for fun were found to be 
better readers but the opposite can also be the case: better readers may develop 
more positive reading attitudes and habits as a result of their successful experiences. 
Similarly, the frequent visitation of libraries and bookstores with parents may lead to 
greater child reading motivation and reading literacy or, alternatively: parents may 
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visit libraries or bookstores more often with those children who are already more 
motivated to read and already have relatively better reading skills.  
Furthermore, questionnaires were used to collect the information on the PIRLS 
variables. Students, parents, teachers, and principals thus had to rely on their 
memories and ability to estimate certain factors in order to respond. This information 
is less reliable than – for example – observational or diary information, partly due to 
incorrect estimations, partly due to social desirable responses. Only one testing 
session also took place, which means that nothing can be said about the long-term 
relations between the variables.  
In addition, our analyses do not take the possibly hierarchical nature of the data into 
account. To be able to put student-level and school-level variables together in one 
model, assigning each answer on the school-level to all students in the school 
artificially enlarged data that were measured on the school-level.  
Subsequently, PIRLS senate weights were used in some of the analyses to allow all 
countries to contribute equally to the results. However the use of senate weights 
meant that the significance levels were incorrect. Nonetheless, the significance levels 
cannot be overestimated as the number of students tested (n = 37,837) was 
artificially reduced to 4500 (9 countries * 500 students).  
Finally, the operationalization of some of the individual variables used in this study 
may also be questioned. While the number of books in the school libraries did not 
contribute significantly to the prediction of reading literacy performance, the results of 
earlier studies show the availability of books within the school to play an important 
role in reading literacy. The variable we used may not adequately express the 
number of books to which the students actually have access. In some countries, for 
example, the use of mobile libraries or classroom libraries is quite common; these 
schools have no school library, but the students clearly have access to books. On a 
different note, the categories used to define the variable of Parental Education were 
not sufficiently clear to enable comparison of the different levels of education across 
countries. However, the conclusion that parental level of education generally plays a 
role in reading literacy still stands as it concerns the relative level of education within 
the individual countries. The phrasing of the question pertaining to the children’s 
home language may have been unclear. Students may have responded, for 
example, that they do not speak the language of the test when they simply speak a 
dialect of the language at home. Finally, our model showed parental reading for 
information to be a negative predictor of their children’s fourth-grade reading literacy. 
However, this home variable did not contribute significantly to the explanation of the 
observed variance in reading literacy for more than half of the countries (i.e., Iceland, 
the Netherlands, Norway, Sweden, and England), which means that the role of 
parental reading for information in children reading literacy should certainly be 
addressed in greater detail in future research. 
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Practical Implications 
Our study has some important implications for actual practice. Parents and teachers 
should certainly be informed of the roles of the different variables analyzed in our 
model. Campaigns – including news articles and television programs – should 
emphasize the importance of a positive reading attitude on the part of both children 
and parents for the development of reading literacy. Children’s reading motivation, 
their reading self-concepts, their reading habits, and their parents’ reading attitudes 
were all found to predict reading literacy within our model, which suggests that these 
variables should be clearly attended to and reinforced. Parents and teachers can 
actively reinforce children’s reading behavior in order to increase their reading 
motivation and reading self-concepts. Children should be stimulated to read more 
often for fun and watch television outside of school. Computer usage can foster 
better reading skills, but the frequency of such usage should be clearly limited. 
Informing parents of the importance of undertaking literacy activities during the 
preschool years may also promote the development of reading literacy even years 
after the actual occurrence of the activities.  
Our study also has some significant implications for the elementary schools in 
European industrialized countries. First, policy should be implemented to force 
schools to maximize the number of instructional hours and thereby improve the 
reading literacy skills of students. Second, reading literacy skills should be 
emphasized as early as possible in the school curriculum. Once children have 
automatized some basic decoding skills, reading comprehension can then be 
emphasized. Third, the distribution of children coming from economically 
disadvantaged homes across different schools may improve their reading literacy 
skills. A high percentage of high-risk students within a school population is found to 
negatively influence the development of reading literacy regardless of the individual 
backgrounds of the students. Finally, the results of our study show students from 
larger classes to perform better on the RLT than students from smaller classes. 
Further research should be undertaken to clarify this finding, but the existence of 
small schools with particularly small classes can already be raised for discussion as 
these schools may not be able to offer students everything they need to sufficiently 
develop their reading literacy skills. 
In European industrialized countries, prosperity largely depends on a literate 
population. Literacy is the motor driving today’s knowledge economy. The stimulation 
of reading literacy within a country should nevertheless address specific child, home, 
and school factors. Investment at a country level is not recommended as the reading 
level of a country -relative to other European industrialized countries- only explains a 
tiny bit of the variation in reading achievement across children and countries. 
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CHAPTER 5: PREDICTORS OF READING LITERACY IN 
INDUSTRIALIZED SOCIETIES: A MULTILEVEL APPROACH 
Abstract 
The purpose of the present study was to identify factors that predict the variation in reading 
literacy skills among fourth grade children in eleven industrialized societies with a high 
economic status. Measures originating from the child, his or her family, and the child’s school 
were used to predict a measure of reading literacy from the IEA Progress in International 
Reading Literacy Study (PIRLS 2001). The countries included in the study are England, France, 
Germany, Hong Kong, Iceland, Italy, Netherlands, Norway, Scotland, Singapore, and Sweden. 
A series of multilevel analyses showed four levels to contribute significantly to the variance in 
reading literacy. Student accounted for the major part of the total variance; school also 
accounted for a significant part; and country and class accounted for only a minor part of the 
variance. The results of multilevel modeling further showed 25% of the total variance in Reading 
Literacy to be explained by three control variables and twelve predictor variables at the level of 
the student (9), the class (1), and the school (2). These predictor variables explained one fifth of 
the variance on the level of the student and even almost half of the variance on the level of the 
school.
Introduction 
Reading literacy is one of the most important skills that children develop during 
elementary school. In 2001, the International Association for the Evaluation of 
Educational Achievement (IEA) undertook an international comparison of reading 
literacy skills in 35 countries across the world. In this Progress in International 
Reading Literacy Study (PIRLS 2001), reading literacy was defined as “the ability to 
understand and use those written language forms required by society and/or valued 
by the individual. Young readers can construct meaning from a variety of texts. They 
read to learn, to participate in communities of readers, and for enjoyment” (Campbell, 
Kelly, Mullis, Martin, & Sainsbury, 2001, pp.3). The participating countries were rank-
ordered in terms of their average achievement on the PIRLS Reading Literacy Test 
(Mullis, Martin, Gonzalez, & Kennedy, 2003), and the question of which variables can 
account for the differences in reading literacy across countries was raised. In the 
past, researchers have shown factors related to the child, the child’s home, and the 
child’s school to be of critical importance for children’s reading literacy achievement. 
Many studies have shown children’s attitudes towards reading as well as the 
activities of students to affect their reading literacy skills. Several researchers 
(Guthrie, Wigfield, Metsala, & Cox, 1999; Verhoeven & Snow, 2001) have shown 
children’s literacy to be influenced by their motivation to read. Motivated readers 
spend more time reading for fun and thereby become more skilled readers than less 
motivated readers. Guthrie, Schafer, Wang, and Afflerbach (1995) have further 
argued that readers become more motivated in a context with greater social 
interaction surrounding reading. In addition, reading self-concept has been found to 
play an important role in the development of reading literacy. Students with a positive 
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perspective on their reading abilities are more generally inclined than students with a 
neutral or negative perspective to pursue social interaction for the completion of 
reading tasks, for the acquisition of knowledge, for the interpretation of an author’s 
perspective, or simply for enjoyment of the world of literature (Baker, Afflerbach, & 
Reinking, 1996). Television watching has also been found to be a predictor of 
reading literacy. While Van der Voort (2001) found evidence that suggests that 
television may be responsible for the decline in time spent on reading today, it was 
not concluded that reading was necessarily better than TV watching (or vice versa). 
Rather, a balanced mix of reading and television watching was called for. In earlier 
research, moreover, Koolstra, van der Voort, and van der Kamp (1997) found a small 
negative effect of watching entertainment programs and a positive but nonsignificant 
effect of watching informative programs on reading comprehension. Finally, the time 
children spend using a computer in industrialized societies has been found to also 
have some less than straightforward consequences for their reading literacy. 
Tapscott (1998) has suggested, for example, that the acquisition of computer literacy 
may facilitate the learning of school-aged children in other areas. Alternatively, 
Lankshear et al. (1997) have argued that the increased use of computers may 
distract and “deskill” children (i.e., decrease their learning and practice of basic 
reading and writing skills in addition to handwriting skills). Based on the results of a 
small-scale trial, Radi (2002) found frequent computer use to impede the 
development of reading comprehension skills (i.e., language literacy). The majority of 
the parents in the study reported that their children spent more time on the computer 
than reading printed text. Radi concluded that a healthy balance between computer 
use and the reading of printed text is necessary to develop both the computer and 
language literacy skills needed in society today. 
With respect to the child’s home, the extent to which reading opportunities are 
provided and reading is encouraged in the home are often cited as important 
predictors of reading attitudes and reading literacy achievement (Bronfenbrenner, 
1974; Grimmett & Mc Coy, 1980; Purves, 1973; Baker, Scher, & Mackler, 1997; 
Spiegel, 1981). The literary activities of parents with their children during the 
preschool years and thereafter have been found to be highly relevant for the 
development of reading literacy in addition to the provision of opportunities to read in 
terms of reading climate and the presence of such reading materials as books, 
comics, and magazines (Bus, 2002; Rowe,1991). Factors such as parental reading 
attitudes and reading activities have also been found to influence the reading 
attitudes of children (Baker et al, 1997; Wigfield & Asher, 2002).  
With respect to the school, the amount of literacy instruction appears to play an 
important role in the development of reading literacy skills. For all of the countries 
participating in the IEA Reading Literacy Study in 1991, those schools that were 
more effective were found to have more instructional hours than those schools that 
were less effective (Postlethwaite & Ross, 1992). Many researchers are also 
convinced that explicit strategy instruction is essential for children to discover and 
develop the strategies that are vital for further learning and development (e.g., 
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Aarnoutse & Schellings, 2003; Pressley, 1998). Decoding skills play a crucial role in 
learning to read and must therefore be taught prior to the training of reading literacy 
skills (Hoover & Gough, 1990; Perfetti, 1992). The teaching of reading 
comprehension requires active participation and engagement on the part of learners 
(Allington & Johnston, 2000) and, according to Verhoeven and Snow (2001), 
teachers should arrange tasks and activities in such a manner that they are easily 
accessible and create settings that maintain children’s engagement. Access to books 
at school is also critical. The nature of the school population has also been found to 
influence the literacy performance of students. Of all the school variables studied by 
Overmaat, Roeleveld, and Ledoux (2002), for example, the number of high-risk 
students was found to influence student performance the most. In addition, smaller 
classes allow teachers to devote more time to the individual student and have thus 
been found to play a crucial role in learning to read (Pritchard,1999).  
Finally, differences in gender, parental education, and home language play an 
important role and should therefore be controlled for in the prediction of reading 
literacy. Girls have been found to outperform boys in many reading literacy studies 
(e.g., Badian, 1999; Overmaat et al., 2002; Wagemaker, 1996). Numerous studies 
have shown students with high-educated parents to outperform students with low-
educated parents (e.g., Hecht, Burgess, Torgesen, Wagner, & Rashotte, 2000; 
Overmaat et al., 2002). Finally, students who speak the language of instruction at 
home have also been found to outperform students who speak another language at 
home (e.g., Overmaat, Roeleveld, & Ledoux, 2002; Van Elsacker, 2002).  
In sum, the level of reading literacy that children develop appears to depend on a 
number of variables associated with the child, the child’s family, and the school. 
Differences in reading achievement may also occur across countries, however, and a 
multiple-group, multiple-factor approach to the study of reading literacy development 
must therefore be adopted. If the family, school, and country embedding of factors is 
ignored (i.e., the nonindependence of observations is not recognized), serious 
problems can arise with the interpretation of the relevant results. And for this reason, 
the conduct of multilevel analyses is clearly called for.  
In the present study, the following research question was examined: Which 
characteristics at the levels of the student, class, and school explain the differences 
observed in the reading literacy performances of students from different industrialized 
societies? Multilevel analyses were conducted for three reasons. First, multilevel 
analyses explicitly model the manner in which students are grouped within classes, 
schools, and countries, which means that statistically correct and efficient estimates 
of the regression coefficients for prediction of reading literacy can be obtained. 
Second, multilevel analyses provide the correct error terms, confidence intervals, and 
tests of significance by using clustered information. Third, multilevel analyses make it 
possible to explore the extent to which variation across classes, schools, and 
countries can be accounted for by different level factors, while also taking the 
variation at the other levels into account (Goldstein et al, 1998). For the prediction of 
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reading literacy in industrialized countries, students are thus studied at four levels: 
the individual, the class, the school, and the country. More generally, the IEA’s 
emphasis on the rank orders of different countries and consideration of background 
variables independent of country rank and separately from each other is challenged.  
Method 
Participants 
In IEA studies, the target population for all countries is referred to as the international 
desired target population. For PIRLS, this population consisted of all students 
enrolled in the upper of two adjacent grades containing the largest percentage nine-
year-olds at the time of testing (Campbell et al., 2001). In most countries, this was 
fourth grade. Students who were unable to take the PIRLS Reading Literacy Test 
due to disability were excluded (with at most 5% for each country). For the eleven 
countries in the present study, a total of 50,292 students proved eligible; 403 
students were absent during testing, which meant that a total of 49,889 students was 
assessed.
Materials
PIRLS Reading Literacy Test 
The PIRLS Reading Literacy Test (IEA, 2001) was designed to assess (1) reading for 
the literary experience and (2) reading for the acquisition and use of information.
Using four literary and four informative pieces of text, the test items evaluate four 
processes needed for text comprehension: (a) focus on and retrieval of explicitly 
stated information; (b) drawing of straightforward inferences; (c) interpretation and 
integration of ideas and information; and (d) examination and evaluation of content, 
language, and text elements. Multiple-choice items as well as open-ended items 
were used. Eight reading subtests (i.e., text passages with accompanying items) 
were distributed across ten booklets in a matrix sample design (see Campbell, Kelly, 
Mullis, Martin, & Sainsbury, 2001). Each booklet contained two subtests and each 
student completed one booklet in two 40-minute sessions with a 10-minute break in 
between. The Cronbach’s Alpha was 0.88 (Mullis et al., 2003). To obtain information 
on scoring agreement per country, two scorers scored 200 responses to each of the 
test items independently. The percentage of exact agreement averaged across the 
35 PIRLS countries was found to be 93%. The specific reliability coefficients for the 
eleven industrialized countries included in the present study are reported in Appendix 
A.
PIRLS Student Questionnaire 
The students answered questions about their home and school experiences with 
learning to read. The questions addressed aspects of the students’ home and school 
lives including classroom experiences, reading for homework, reading self-
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perception, and attitudes towards reading, out-of-school reading habits, computer 
use, home literacy resources, and basic demographic information.  
PIRLS Parent Questionnaire 
The parents or legal guardians for the sampled students answered questions about 
the students’ early reading experiences, child-parent literacy interactions, parental 
reading habits and attitudes, home-school connections, and various demographic 
and socio-economic indicators. 
PIRLS Teacher Questionnaire 
The teachers of the sampled students answered questions concerning the 
characteristics of the class being tested; instructional activities for the teaching of 
reading; classroom resources; assessment practices; and their education, training, 
and opportunities for professional development.  
PIRLS School Questionnaire 
The principals of the relevant schools answered questions with regard to enrollment 
and school characteristics, school organization for reading instruction, school staffing 
and resources, home-school connections, and the school environment.  
Procedure 
PIRLS Procedure 
For the PIRLS 2001, a sample of 150 schools per country was initially drawn from a 
database containing all of the elementary schools for each of the 35 participating 
countries. Although the countries were expected to make a considerable effort to 
secure the participation of the sample schools, it was anticipated that a 100% 
participation rate would be impossible. To minimize sample-size losses, an algorithm 
was used to identify two replacement schools for each of the sample schools a priori. 
Test administration was conducted according to the international guidelines. 
Thereafter, the responses of the students to the open-ended items were scored per 
country. The scorers were assumed to be knowledgeable of reading, trained to be 
conscientious and attentive to detail, and instructed to apply the scoring guidelines 
as stipulated even if they disagreed with a particular definition or categorization. The 
PIRLS achievement scores are based primarily on the scaling methods associated 
with item response theory (Gonzalez & Kennedy, 2003), which provides a common 
scale for comparison of the students’ literacy performance across countries. The 
PIRLS scale average was set to 500 with a standard deviation 100 for all of the 
participating countries together. 
In order to adequately estimate the relevant population characteristics, the IEA 
assigned a PIRLS sampling weight to each student, each class, and each school. 
These weights adjusted for any stratification or disproportional sampling of the 
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relevant subgroups and for any non-responses (Gonzalez & Kennedy, 2003). The 
students within each country were selected using probability sampling, which means 
that the probability of each student being selected as part of the sample is known. 
The inverse of this selection probability is the PIRLS weight. In a properly selected 
and weighted sample such as the PIRLS, then, the sum of the weights for the sample 
approximates the size of the target population.  
The IEA also assigned house-weights, which are proportional to the PIRLS weights, 
to each student (Gonzalez & Kennedy, 2003). More specifically, the PIRLS weights 
were transformed into PIRLS house-weights in order to be able to use the actual 
sample size to perform the significance tests. The transformation of the weights was 
different for each country but, in the end, the sum of the house-weights for all of the 
schools within a country added up to the sample size for that country. 
Selection of Countries 
To be able to answer our research question, the data from the eleven most 
industrialized PIRLS-countries were used. Those countries with a minimum Gross 
National Product of 20,000 US Dollars were included in the present study3. In 
descending order of average achievement on the PIRLS Reading Literacy Test, the 
selected countries were Sweden, the Netherlands, England, France, Italy, Germany, 
Scotland, Singapore, Hong Kong, Iceland, and Norway. 
Selection of Variables 
It was attempted to identify those twenty PIRLS variables contributing most to the 
individual differences observed in the PIRLS Reading Literacy Test scores. First, a 
selection of the most important PIRLS background variables was made from a 
theoretical point of view. Then, those twenty variables that were found to have the 
greatest predictive power in separate exploratory linear regression analyses (using 
PIRLS house weights) were selected for further analysis (p < .001). The different 
variables assessed using the four PIRLS questionnaires are further described in the 
following. 
PIRLS Student Questionnaire. Seven variables were selected for further analysis 
from the PIRLS student questionnaire. The first variable was Gender. Students 
reported whether they were a boy or a girl. The second variable was Home 
Language. Students reported whether they always, sometimes, or never spoke the 
language of the test at home. The third variable was Reading Motivation. Students 
were asked to indicate the extent to which they agreed or disagreed with the 
following five statements along a four-point scale: (a) I only read when I have to 
                                                          
3 Gross National Product (GNP) is the total dollar value of all final goods and services produced 
for consumption by a society across a particular period of time. Rises and drops in GNP 
measure the economic activity of a country in terms of labor and production output. Even 
though the GNP for the USA was above 20,000 US Dollars at the time of the PIRLS, the PIRLS 
Parent Questionnaire was not administered and the USA was therefore omitted from 
consideration in the present study. 
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(reverse coded); (b) I like talking about books with other people; (c) I would be happy 
if someone gave me a book as a present; (d) I think reading is boring (reverse 
coded); and (e) I enjoy reading. The responses were averaged for each student, and 
the Cronbach's Alpha was found to be 0.69. The fourth variable was Reading Self-
Concept. Students were again asked to indicate the extent to which they agreed of 
disagreed with the following three statements about how well they read along a four-
point scale: (a) reading is very easy for me; (b) I do not read as well as other 
students in my class (reverse coded); and (c) reading aloud is very hard for me 
(reverse coded). The responses were again averaged for each student, and the 
Cronbach's Alpha was found to be 0.53. The fifth variable was Reading for Fun.
Students were asked to indicate the extent to which they read for fun outside school 
using the following options: every day or almost every day; once or twice a week; 
once or twice a month; never or almost never. To be able to perform multilevel 
analyses, this categorical variable was recoded to form an interval scale reflecting 
the number of times per month (i.e., 30, 6, 1.5, or 0, respectively). The sixth variable 
was Watching Television. Students were asked to indicate the extent to which they 
watched television or videos outside school using the following four response 
options: every day or almost every day; once or twice a week; once or twice a month; 
never or almost never. Once again, the answers were recoded to form an interval 
scale reflecting the number of times per month. The seventh variable was Computer 
Use. Students indicated the extent to which they used a computer at home, at 
school, or some other place with the following options: every day; once or twice a 
week; once or twice a month; never or almost never for home, school, and some 
other place, separately. The answers were recoded to form an interval scale 
reflecting the number of times per month and then summed for each student.  
PIRLS Parent Questionnaire. Six variables were selected from the parent 
questionnaire for inclusion in the subsequent analyses. The first variable was 
Parental Education. The parents or parent who completed the questionnaire reported 
the highest level of education for the father and the highest level of education for the 
mother. The response options were: university; post-secondary education other than 
university; upper secondary education; lower secondary education; or elementary 
education. For each student, the highest level of parental education was selected for 
inclusion in the analyses. The second variable was Preschool Activities. Parents 
reported whether they did each of the following activities with their child prior to 
elementary school (first grade) using the following response options: often; 
sometimes; or never. The activities were: read books; tell stories; sing songs; play 
with alphabet toys (e.g., blocks with letters of the alphabet); play word games; write 
letters and words; or read aloud signs and labels. The scores for the different 
activities were averaged for each student. The Cronbach's Alpha was 0.71. The third 
variable was the Number of Books at Home. Parents estimated how many books 
were in their home (excluding magazines, newspapers, or children’s books). The 
response options were: 0-10; 11-25; 26-100; 101-200; or more than 200 books. To 
be able to perform multilevel analyses, the selected ranges were then recoded to 
create an interval variable representing the number of books in the home (i.e., 5, 18, 
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63, 150.5, or 250, respectively). The fourth variable was Parents Visitation of the 
Library or Bookstores with the Child. Parents reported how often they or someone 
else in their home went to the library or a bookstore with the child. Once again, the 
response options were: every day or almost every day; once or twice a week; once or 
twice a month; never or almost never. The responses were also recoded into the 
number of times per month (i.e., 30, 6, 1.5, or 0, respectively). The fifth variable was 
Parental Attitudes towards Reading. Parents indicated the extent to which they 
agreed or disagreed with the following reading-related statements along a four-point 
scale: (a) I read only when I have to (reverse coded); (b) I like talking about books 
with other people; (c) I like to spend my spare time reading; (d) I read only when I 
need information (reverse coded); and (e) Reading is an important activity in my 
home. The responses to the different statements were averaged for each 
respondent, and the Cronbach's Alpha was 0.76. The sixth variable was Parents 
Read for Information. Parents indicated the extent to which they read for work, to get 
news, or for their own education at home along a four-point scale. Once again, the 
responses were recoded into the number of times per month and summed for each 
respondent.  
PIRLS Teacher Questionnaire. Unfortunately, only one variable was selected for 
further analysis from the teacher questionnaire. This variable was Class Size, which 
was simply the number of fourth-grade students in the class.  
PIRLS School Questionnaire. Six variables were selected for further analysis from 
the school questionnaire. The first variable was the Number of Instruction Hours per 
School Year. For France, Singapore, and Hong Kong, the Ministries of Education 
provided information on the mean number of hours of reading instruction, which was 
therefore equal across the different schools in these countries. In all of the other 
countries, the total number of hours of instruction per year was calculated on the 
basis of the number of hours of instruction per day multiplied by the number of days 
that the school was open for instruction per year, both reported by the principals. The 
second variable was the Number of Books in the School Library. The response 
options for this variable were: more than 10,000 books; 5,001 to 10,000 books; 2,001 
to 5,000 books; 501 to 2,000 books; 251 to 500 books; 250 or fewer books; or no 
school library. To be able to perform multilevel analyses, the ranges were recoded to 
create an interval variable representing the number of books in the school library 
(i.e., 15,000; 7500; 3500; 1250; 375; 125; and 0, respectively). The third variable was 
the Percentage of first through fourth grade Students in the School with Another 
Home Language than the test language. The fourth variable was the Percentage of 
Students in the School coming from Economically Disadvantaged Homes. For both 
variables, the response options were: 0 to 10%; 11 to 25%; 26 to 50%; or more than 
50%. The responses were again recoded as 5%, 18%, 38%, or 75.5%, respectively. 
The fifth variable was the Point in the Curriculum at which major emphasis was 
placed on Decoding Skills. Principals reported the grade in which the following 
decoding skills first received major instructional emphasis: (a) knowing the letters of 
the alphabet; (b) knowing letter-sound relationships; (c) reading words; and (d) 
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reading isolated sentences. The response options were: first grade; second grade; 
third grade; fourth grade; or not in these grades. The responses were averaged 
across the four decoding skills; the Cronbach's Alpha was 0.83. The sixth variable 
was the Point in the Curriculum at which major emphasis was placed on Reading 
Literacy Skills. Principals reported the grade in which the following reading literacy 
skills and strategies first received major instructional emphasis: (a) identification of 
the main idea in a text; (b) explanation or support of understanding of text; (c) 
comparison of a text with personal experiences; (d) comparison of different texts; (e) 
prediction of what will happen next in the text; (f) generalization and inference based 
on text; and (g) description of the style and structure of the text. Once again, the 
response options were: first grade; second grade; third grade; fourth grade; or not in 
these grades. The responses were averaged across the difference reading literacy 
skills, and the Cronbach's Alpha was 0.91. 
Replacement of Missing Values 
Of the 49,889 students in the database, only 13,966 were found to have no missing 
values whatsoever. For this reason, a procedure was established to replace missing 
values wherever possible. Each missing value within a unit (i.e., the student, the 
class, or the school) was replaced by a random draw from a normal distribution with 
a variance equal to the variance for the group to which the unit belonged and a mean 
equal to the mean for that group. For example, a missing student score was replaced 
by a random draw from a normal distribution with variance equal to the variance for 
the classroom of the student and a mean equal to the mean for the classroom of the 
student. For class size and the percentage of second-language-speakers in the 
school, the missing values could be derived from alternative sources of information. 
In order to assess the influence of the replacement procedure on the results, the 
procedure was repeated four times with the same conditions but different random 
draws. When more than one third of the cases for a particular variable were missing, 
the replacement procedure was not applied because the variance estimates and 
means were judged to not be sufficiently reliable under such circumstances. For this 
reason, almost 25% of the cases still had a missing value for at least one of the 
variables of interest. These cases were removed from the database, leaving 38,954 
valid cases for analysis, or 78% of the original sample. An overview of the final 
number of schools, number of classes, and number of students included in the 
analyses for the eleven countries in the present study can be found in Appendix B. 
Adjustment of PIRLS weights 
The PIRLS weights (see PIRLS Procedure above) had to be adjusted for two 
reasons. First, only 78% of the sample was available for analysis. The sum of the 
PIRLS student weights for a country represents the complete target student 
population for that country; the sum of the PIRLS class weights for a country 
represents the complete target classroom population for that country (i.e. the number 
of classes with the highest percentage of nine- and ten-year olds); and the sum of 
the PIRLS school weights for a country represents the complete target school 
population (i.e. all those schools in the country including classes with the highest 
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percentage of nine- and ten-year olds). The PIRLS weights were thus adjusted to 
allow their sum to equal the sum of the original PIRLS weights (i.e., the weights 
established prior to the omission of those cases with missing data). The product of 
the three adjusted level weights was then used to establish a “temporary student 
weight” for each student.  
The second reason for further adjustment of the weights was that the PIRLS weights 
did not have all of the characteristics required by the Mlwin2.0 program for multilevel 
analyses (Rasbash, Browne, Healy, Cameron, & Charlton, 2004). For example, the 
sum of the weights has to equal the sample size, while PIRLS weights equal the 
population size. For this reason, we transformed the “temporary student weights”, as 
calculated above, into final weights at the levels of the student, class, school, and 
country (Goldstein, 1999; Pfeffermann, Skinner, Holmes, Goldstein, & Rasbash, 
1997). It should be noted that the weighting procedure greatly affects the partitioning 
of the total variance across the four levels, with fixed effects being affected to a much 
lesser extent than without weighting (cf. Carrol and Ruppert, 1988). 
Analyses 
Analyses of variance were first performed on the mean scores for the PIRLS Reading 
Literacy Test with country as the independent variable (using the PIRLS house-
weights as described in the PIRLS Procedure section). Three variables were defined 
as control variables because they cannot lead to implications for practice but do play 
an important role in reading literacy prediction. The descriptive statistics for the three 
control variables of gender, home language, and parental education along with the 
17 predictor variables were examined next. Thereafter, the MLWin 2.0 program 
(Rasbash et al., 2004) was used to conduct the multilevel analyses, using the final 
weights. The null model was analyzed first in order to determine the distribution of 
the total variance in Reading Literacy across the four specific levels of variance. The 
three control variables were entered next (Model 1) and, thereafter, the 17 predictor 
variables (Model 2). Both models were analyzed with fixed and random effects. To 
facilitate comparison of models 1 and 2 with the Null model and with each other, the 
models were also analyzed with the fixed effects of the intercept only (Model 1a and 
Model 2a). The interval variables were standardized around the grand mean in order 
to facilitate comparison of the regression coefficients and allow the algorithm to 
converge more easily. Given the complexity of the final model, problems in this area 
were expected. The percentage variance explained was calculated as the square of 
the correlation of the dependent variable of Reading Literacy with the predictions, 
which were based on fixed effects and predictor variables.  
The variable Computer Use was not standardized but recoded into three dummy 
variables because the initial analyses showed different amounts of computer use to 
exert very different effects on the variable Reading Literacy. The original information 
from the students with regard to just how often they used a computer at home, 
school, or some other place was used for this purpose (i.e., daily, weekly, monthly, or 
never). The responses to the three questions were averaged and rounded off for 
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each student, which resulted in a new variable with the four categories of high, 
medium, low, or no computer use. Using “no computer use” as the reference 
category, three dummy variables were thus established. 
Finally, it was attempted to explain some of the variance at the level of the country by 
aggregating a specific school-level variable onto a specific country-level-variable. 
That is, the Percentage of Students in a School coming from Economically 
Disadvantaged Homes was aggregated onto the Percentage of Students in a 
Country coming from Economically Disadvantaged Homes.  
Results 
Reading Literacy in 11 Industrialized Countries 
In Table 5.1, the mean scores on the PIRLS Reading Literacy Test, standard 
deviations, and number of students assessed per country are presented for the 
eleven industrialized countries in our study. The statistics are based on the complete 
samples for the different countries. Analyses of Variance with Country as the 
independent variable and Reading Literacy as the dependent variable showed the 
countries to differ significantly from each other (F(10, 49878) = 286.49, p < .001). 
Multiple comparisons with Bonferroni correction showed the students in Sweden to 
perform significantly better than the other students (p < .001). The students in the 
Netherlands and England did not differ significantly from each other (p > .05) but 
performed significantly better than the students in Italy and Germany (p < .001). In 
turn, the students in Italy and Germany did not differ significantly from each other (p 
> .05) but outperformed the students in Hong Kong, Scotland, Singapore, and France 
(p < .001) who did not differ significantly from each other (p > .05) either. Students in 
these four countries outperformed the students in Iceland (p < .001) who, in turn, 
outperformed the students in Norway (p < .001). 
Table 5.1. Rank Order of Countries according to PIRLS Reading Literacy Test 
Country Mean score SD N 
1.  Sweden 561 62 6,044 
2.  Netherlands 554 53 4,112 
3.   England 553 83 3,156 
4.  Italy 541 67 3,502 
5.  Germany 539 64 7,633 
6.  Hong Kong 528 59 5,050 
7.  Scotland 528 80 2,717 
8.  Singapore 528 89 7,002 
9.  France 525 67 3,538 
10. Iceland 512 71 3,676 
11. Norway 499 78 3,459 
Average/Total 539 75 49,889
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Description of Control Variables 
In Table 5.2, the percentages of the students for the three control variables of 
Gender, Home Language, and Parental Education are presented. Each country was 
allowed to contribute equally to the statistics by summing the percentages of 
students for each country using the PIRLS weights and dividing this amount by 11 
(i.e., the number of countries). As can be seen, about half of the students were male 
and half of the students were female. More than 75% of the students (almost) always 
spoke the language of the test at home. This percentage was largely influenced by 
Singapore, and to a lesser extent by Hong Kong, where relatively few students 
(almost) always spoke the language of the test at home (5.0% and 42.8%, 
respectively). When these countries are not considered, 89.5% of the students in the 
remaining nine countries (almost) always spoke the language of the test at home and 
only 1.3% never did. Further, more than 25% of the students had at least one parent 
with a university education or higher. Only a very small group of students in the 
sample of industrialized countries (6.2%) had parents with no schooling whatsoever 
or, at most, only an elementary or lower secondary education. 
Table 5.2. Percentages of Students for Control Variables of Gender, Home 
Language, and Parental Education
Control variable Percentage
Gender
Boys 50.5 
Girls 49.5 
Home Language 
Always 77.5 
Sometimes 16.6 
Never 5.9 
Parents Highest Education Level 
University or higher 27.0 
Post-Secondary other than University 17.7 
Upper Secondary 30.54 
Lower Secondary 22.16 
No Education (lower than Lower Secondary) 6.2 
Description of Predictor Variables  
In Table 5.3, the descriptive statistics for the 17 predictor variables are presented. 
Once again, the countries were allowed to contribute equally to the statistics by 
summing the country means and then dividing this amount by 11 (i.e., the number of 
countries). For the student variables of Reading Motivation and Reading Self-
Concept, high means reflect positive attitudes and both means can be seen to be 
closer to the positive pole (i.e., 4) than the negative pole (i.e., 1). The students further 
reported Reading for Fun about 13 times a month on average; Watching Television 
about 20 times a month on average; and Computer Use at home, school, or some 
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other place about 20 times a month on average. The range for the variable Using a 
Computer differs from that for the other scales because it is the sum of the numbers 
of times per month that the students used a computer in three different places on 
average with a maximum of 90, thus.  
Five variables provided information on the occurrence of literacy-related activities at 
home. On average, the parents reported frequently undertaking literacy-related 
Preschool Activities with their children prior to elementary school entrance. They also 
reported the Number of Books at Home to be 115 on average. Parental Visitation of 
the Library or a Bookstore with the Child was reported to be almost 2.5 times a  
Table 5.3. Means, Standard Deviations, Minimums, and Maximums for 17 Predictor 
Variables
 M SD Min Max 
Student-level variables     
Reading Motivation (a) 3.06 0.61 1 4 
Reading Self-Concept (a) 3.08 0.59 1 4 
Reading for Fun (b) 13.06 13.09 0 30 
Watching Television (b) 19.83 12.55 0 30 
Computer Use (b)  19.62 18.12 0 90 
Preschool Activities (c) 2.27 0.38 1 3 
Number of Books in Home 115.40 84.79 5 250 
Parental Visitation of Library/Bookstore with Child 
(b)
2.44 4.56 0 30 
Parental Attitudes towards Reading (a) 3.15 0.68 1 4 
Parental Reading for Information (b) 37.90 22.83 0 90 
Class-level-variables   
Class Size 23.45 5.91 1 57 
School-level-variables   
Number of Hours of Instruction per School Year 908.48 74.10 540 1680 
Number of Books in School Library 3711.22 2811.71 0 15000 
Percentage from Economically Disadvantaged 
Homes
18.42 17.92 1 4 
Percentage with Another Home Language 17.79 14.63 1 4 
Point of Emphasis on Decoding Skills (d) 1.16 0.27 1 5 
Point of Emphasis on Reading Literacy Skills (d) 2.85 0.77 1 5 
(a) High mean refers to positive attitude. 
(b) Number of times per month. 
(c) Average of seven preschool activities done: 1) never, 2) sometimes, or 3) often.  
(d) Average of points of emphasis in: 1) first grade, 2) second grade, 3) third grade, 4) fourth 
grade, or 5) not in one of these grades. 
month on average. The mean for Parental Attitudes towards Reading was closer to 
the positive pole (4) than the negative pole (1). And Parental Reading for Information 
was reported to occur almost 40 times a month on average. The range for this 
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variable was 0 to 90 because the variable is the sum of the mean number of times 
per month that the parents read for work, for news, and for information.  
At the level of the class, only one variable was selected for consideration: Class Size. 
The teachers reported 23.5 students per class on average. 
At the level of the school, six variables were selected for inclusion in the analyses. A 
total of 908 Hours of Instruction per School Year was reported by the principals on 
average. The average number of instructional hours varied strongly across the 
countries from 682 hours in Norway to 1082 hours in the Netherlands. In the three 
countries where the Ministries of Education provided the relevant information, the 
number of hours was equal (SD = 0). Further, the principals reported a total of 3711 
Books in the School Library on average. Some 18.4% of the students in the schools 
came from Economically Disadvantaged Homes on average, and the principals 
reported an average of 17.8% of the students to speak Another Language than the 
test language in grades one through four. Finally, the principals provided information 
on the Point at which a major Emphasis was first placed on Decoding Skills and 
Reading Literacy Skills. The point of initial emphasis on decoding skills was between 
first and second grade for the 11 countries on average (M = 1.16). The point of initial 
emphasis on reading literacy skills was between second and third grade (M = 2.85). 
Multilevel Analyses 
The multilevel analyses resulted in three models. The Null Model shows how the total 
variance of the dependent variable of Reading Literacy is distributed across the four 
levels of country, school, class, and student. Model 1 shows the prediction of 
Reading Literacy by the three control variables of gender, home language, and 
parental education. Model 2 shows how the 17 predictor variables together with the 
three control variables explain a part of the variance in Reading Literacy. Next, the 
variances for Model 1 will be compared with the variances for Model 2. For this 
purpose, the results of the analyses allowing random intercepts but no random 
effects for the predictor variables are presented in Model 1A and Model 2A. Finally, 
the school-level variable expressing the economic background of the school 
population was aggregated onto the country-level variable of Percentage of children 
in the Country coming from Economically Disadvantaged Homes. Model 3 shows the 
prediction of this country-level variable together with the upper control and prediction 
variables.
Null Model 
In Table 5.4, the results for the multilevel testing of the null model and an overview of 
how the total variance in the dependent variable of Reading Literacy is distributed 
across the four levels of country, school, class, and student are presented. The 
standard error of the fixed effect of the intercept is indicated in parentheses. As can 
be seen, the major part of the residual variance was found to occur at the level of the 
student (  2stV 0.68). School also accounted for an important part of the total 
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variance (  2scV  0.16). Class accounted for only a small part ( 05.02  clV ) while 
the country variance was only 0.03. The variance at all levels was nevertheless 
important (p < .05), which means that omission of a particular level in the data would 
result in variance being falsely attributed to another level (Kreft & de Leeuw, 1998, 
Hox, 2002).  
Table 5.4. Null Model: Intercept only 
 Values 
Fixed effect  
Intercept 0.100 (se = 0.055) 
Random effects  
Country intercept 0.031 
School intercept 0.164 
Class intercept 0.048 
Student intercept 0.681 
FIT (n=38954) 97789.800 
Model 1: Control Variables 
Prior to the entry of the predictor variables selected to explain the variance in reading 
literacy at four different levels, the three control variables of Gender, Home 
Language, and Parental Education were entered. In Table 5.5, the fixed and random 
effects are presented with the standard errors indicated in parentheses.  
The nominal variable of Gender and the ordinal variables of Home Language and 
Parental Education were all recoded into dummy variables. For Gender, the 
reference category was “girl”. The fixed effect in Table 5.5 shows boys to score 0.16 
standard units lower than girls. For Home Language, the reference category was 
“always”. The fixed effect shows those students who sometimes spoke the language 
of the test at home to score 0.49 standard units lower than those students who 
always did and students who never spoke the language of the test at home to score 
0.57 standard units lower than those students who always did. The reference 
category for Parental Education was “university”. Students with at least one parent 
who completed a post-secondary education other than university scored 0.28 
standard units lower than students with at least one parent who completed university. 
Students with at least one parent who completed an upper-secondary education 
scored 0.36 standard units lower; students with at least one parent who completed a 
lower secondary education scored 0.65 standard units lower, and students with 
parents who had no education or only an education lower than a lower secondary 
education scored 0.72 standard units lower than students with at least one parent 
who finished university. 
In addition to the fixed effects as described above, Table 5.5 shows all of the 
significant random effects. The significance of the random effects was tested with a 
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deviance test. At the level of the country, only intercept variance was allowed. For 
the three lower levels, all of the covariances were also tested. Only those 
covariances that differed significantly from zero are presented in the table. The 
standard errors for the random effects are not shown because this variance is not 
normally distributed and the associated standard errors are therefore meaningless.  
Table 5.5. Model 1: Intercepts and Control variables (standard errors in parentheses) 
 Effects Model 1 Effects Model 1a 
Fixed effects   
Intercept 0.59 (0.07) 0.58 (0.06) 
Gender: Boys vs. Girls  -0.16 (0.02) -0.16 (0.01) 
Home Language: Sometimes vs. Always -0.49 (0.04) -.048 (0.02) 
Home Language: Never vs. Always -0.57 (0.08) -0.54 (0.03) 
Parental Education: Post-secondary. vs. 
University 
-0.28 (0.01) -0.28 (0.01) 
Parental Education: Upper secondary. vs. 
University 
-0.36 (0.03) -0.33 (0.01) 
Parental Education: Lower secondary vs. 
University 
-0.65 (0.04) -0.60 (0.01) 
Parental Education: No vs. University -0.72 (0.05) -0.73 (0.02) 
Random effects  
Country
Intercept 0.038 0.037 
School 
Intercept 0.11 0.12 
Gender: Boys vs. Girls 0.019 - 
Parental Education: Lower secondary vs. 
University 
0.069 - 
Class
Intercept 0.039 0.036 
Parental Education: Lower secondary vs. 
University 
0.094 - 
Parental Education: No vs. University 0.154 - 
Covariance: Intercept x Parental Education 
(Lower secondary vs. University) 
-0.025 - 
Covariance: Parental Education (Lower 
secondary vs. University) x Parental 
Education (No vs. University) 
0.035 - 
Student
Intercept 0.58 0.62 
FIT (n=38954) 94494.16 94544.46 
Percentage Explained Variance 0.10  
123
Chapter 5 
126
The difference between the fit of the Null Model and Model 1 proved significant (p < 
.001), which shows the control variables to explain a significant amount of the 
variance in Reading Literacy. The control variables explained 10% of the total 
variance in Reading Literacy. 
The right column in Table 5.5 shows the effects in Model 1a, with only the fixed and 
random effects of the intercept included. Model 1 fits significantly better than Model 
1a (94544.46 - 94494.16 = 50.30, df = 6; p < 0.0001), which shows the partitioning of 
the variance as in Model 1 to provide a better fit. Model 1a is presented to be able to 
compare Model 1 with Model 2 (see following paragraphs).  
Model 2: Predictor Variables 
To explain as much variance in Reading Literacy as possible, the 17 predictor 
variables were entered into the model next. In a backward procedure and looking at 
fixed effects only, three variables were found to not contribute significantly to the 
explanation of the variance in Reading Literacy. For this reason, they were omitted 
from the subsequent analyses. These variables were students’ Reading Motivation; 
Hours of Instruction per School Year; and the Number of Books in the School Library. 
Two more school variables were later omitted due to outliers and extremely high 
PIRLS weights, which led to unreliable results. These variables were the Point of 
major Emphasis on Decoding Skills and the Point of major Emphasis on Reading 
Literacy Skills. Table 5.6 shows the fixed and random effects for the remaining 12 
variables. The difference between the fits of Model 1 and Model 2 was significant (p 
< .001), which means that the 12 predictor variables contribute significantly to the 
explanation of the variance in Reading Literacy. Recall that all of the interval 
variables were standardized around the grand mean in order to make the regression 
coefficients easy to compare. The standard errors are presented in parentheses. The 
model explains 25% of the variance in Reading Literacy for the industrialized 
countries studied here. 
In Model 2, all of the variances were tested but not all of the covariances in order not 
to overcomplicate the model. Only those covariances with the intercept and 
covariances between the effects for dummy variables measuring the same construct 
were tested. According to Snijders and Bosker (1999), this is the minimum 
acceptable number to be tested. In Table 5.6, only those significant variances and 
covariances are presented. 
Random effects were used to calculate the 95% confidence intervals around the 
fixed effects analogous to Snijder and Bosker (1999, pp. 85). In the following 
paragraphs, these intervals are used to describe the variation in the random effects 
for the countries, schools, and classes.  
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Table 5.6. Model 2: Intercepts, Control variables, and Predictor variables (standard 
errors)
 Model 2 Model 2a 
Fixed effects  
Intercept 0.34 (0.064) 0.37 (0.06) 
Control variables  
Gender: Boys vs. Girls  -0.069 (0.01) -0.073 (0.01) 
Home Language: Sometimes vs. Always -0.34 (0.01) -0.34 (0.01) 
Home Language: Never vs. Always -0.38 (0.03) -0.35 (0.03) 
Parental Education: Post-secondary vs. Univ. -0.093 (0.01) -0.089 (0.01) 
Parental Education: Upper secondary vs. Univ. -0.14 (0.01) -0.14 (0.01) 
Parental Education: Lower secondary vs. Univ. -0.30 (0.02) -0.28 (0.01) 
Parental Education: No vs. University -0.33 (0.02) -0.35 (0.02) 
Predictor variables: Student Level 
Reading Self-Concept 0.28 (0.02) 0.27 (0.00) 
Reading for Fun 0.12 (0.00) 0.12 (0.00) 
Watching Television 0.084 (0.02) 0.065 (0.00) 
Computer Use: Low vs. No 0.11 (0.01) 0.10 (0.01) 
Computer Use: Medium vs. No -0.029 (0.01) -0.034 (0.02) 
Computer Use: High vs. No -0.33 (0.04) -0.34 (0.02) 
Preschool Activities 0.032 (0.00) 0.034 (0.00) 
Number of Books in the Home 0.14 (0.01) 0.14 (0.01) 
Parental Visitation of Library/Bookstore with Child -0.020 (0.00) -0.022 (0.00) 
Parental Attitudes towards Reading 0.074 (0.01) 0.079 (0.00) 
Parental Reading for Information -0.046 (0.00) -0.045 (0.00) 
Predictor variables: Class Level 
Class Size 0.074 (0.03) 0.079 (0.02) 
Predictor variables: School Level 
Percentage from Ec. Disadvantaged Homes -0.091 (0.01) -0.087 (0.01) 
Percentage with Another Home Language -0.030 (0.02) -0.049 (0.02) 
Random effects 
Country
Intercept 0.042 0.038 
Reading Self-Concept 0.005 - 
Watching Television  0.005  
Class Size 0.006 - 
Computer Use: High vs. No 0.013 - 
School 
Intercept 0.051 0.063 
Gender 0.009 - 
Parental Education: Lower secondary vs. Univ. 0.039 - 
Reading Self-Concept 0.004 - 
Preschool Activities 0.001  
Parental Attitudes towards Reading 0.004 - 
Covariance: Intercept * Parental Reading Attitudes -0.010  
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Class
Intercept 0.036 0.034 
Parental Education: Lower secondary vs. Univ. 0.081 - 
Parental Education: No vs. University 0.119 - 
Computer Use: High vs. No 0.028 - 
Reading for Fun 0.008 - 
Covariance: Intercept * Par. Ed. (Low sec vs. Un) -0.015 - 
Covariance: Par. Ed. (Low sec vs. University) * 
Parental Education (No vs. University) 
0.036 - 
Student
Intercept 0.430 0.487 
FIT (n=38954) 85493.98 86467.49 
Percentage Explained variance 0.2491  
In the first place, Table 5.6 shows Reading Self-Concept to be strongly related to 
Reading Literacy (b = 0.28). Students with a more positive reading self-concept 
performed better on the PIRLS Reading Literacy Test. The random effects at the 
level of the country ( 005.02  V ) and the school ( 004.02  V ) were also 
significant. The effect of reading self-concept varies between 
139.0)005.0*96.1(278.0    and 417.0)005.0*96.1(278.0    for the 
different countries and between 092.0)004.0005.0*96.1(278.0    and 
464.0)004.0005.0*96.1(278.0   for the different schools within the different 
countries. In other words, there may be a school in the population of industrialized 
countries for which the effect of reading self-concept is smaller than the fixed effect 
within the model (at least 0.09) or larger (at most 0.46). 
Next, Reading for Fun was related significantly to Reading Literacy (b = 0.12). 
Students who read for fun more often performed better on the PIRLS Reading 
Literacy Test. The random effects were significant at the level of the class and could 
vary between –0.06 and 0.29. In other words, there may be classes in which 
students who read more often for fun actually have lower Reading Literacy skills.  
Watching Television was also associated with Reading Literacy (b = 0.084). Students 
who watched television more often performed better on the PIRLS Reading Literacy 
Test. The random effect at the level of the country was significant, which suggests 
that the influence of television watching can vary between –0.05 and 0.22 across 
countries. In other words, there may be countries in which students who watch 
television more often perform slightly lower on the PIRLS Reading Literacy Test.  
The association of Computer Use with Reading Literacy was relatively more 
complicated. The model shows students with no computer use to perform 0.11 
standard units lower than students with low computer use. This means that students 
who sometimes used a computer performed better on the PIRLS Reading Literacy 
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Class
Intercept 0.036 0.034 
Parental Education: Lower secondary vs. Univ. 0.081 - 
Parental Education: No vs. University 0.119 - 
Computer Use: High vs. No 0.028 - 
Reading for Fun 0.008 - 
Covariance: Intercept * Par. Ed. (Low sec vs. Un) -0.015 - 
Covariance: Par. Ed. (Low sec vs. University) * 
Parental Education (No vs. University) 
0.036 - 
Student
Intercept 0.430 0.487 
FIT (n=38954) 85493.98 86467.49 
Percentage Explained variance 0.2491  
In the first place, Table 5.6 shows Reading Self-Concept to be strongly related to 
Reading Literacy (b = 0.28). Students with a more positive reading self-concept 
performed better on the PIRLS Reading Literacy Test. The random effects at the 
level of the country ( 005.02  V ) and the school ( 004.02  V ) were also 
significant. The effect of reading self-concept varies between 
139.0)005.0*96.1(278.0    and 417.0)005.0*96.1(278.0    for the 
different countries and between 092.0)004.0005.0*96.1(278.0    and 
464.0)004.0005.0*96.1(278.0   for the different schools within the different 
countries. In other words, there may be a school in the population of industrialized 
countries for which the effect of reading self-concept is smaller than the fixed effect 
within the model (at least 0.09) or larger (at most 0.46). 
Next, Reading for Fun was related significantly to Reading Literacy (b = 0.12). 
Students who read for fun more often performed better on the PIRLS Reading 
Literacy Test. The random effects were significant at the level of the class and could 
vary between –0.06 and 0.29. In other words, there may be classes in which 
students who read more often for fun actually have lower Reading Literacy skills.  
Watching Television was also associated with Reading Literacy (b = 0.084). Students 
who watched television more often performed better on the PIRLS Reading Literacy 
Test. The random effect at the level of the country was significant, which suggests 
that the influence of television watching can vary between –0.05 and 0.22 across 
countries. In other words, there may be countries in which students who watch 
television more often perform slightly lower on the PIRLS Reading Literacy Test.  
The association of Computer Use with Reading Literacy was relatively more 
complicated. The model shows students with no computer use to perform 0.11 
standard units lower than students with low computer use. This means that students 
who sometimes used a computer performed better on the PIRLS Reading Literacy 
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Test than students who hardly ever or never used the computer. Medium computer 
use had a very small negative effect (b = - 0.029), which means that students with 
medium computer use performed a bit lower on the Reading Literacy Test than 
students who never used a computer. High computer use exerted a large negative 
effect (b = -0.33): Students who frequently used a computer performed much lower 
on the PIRLS Reading Literacy Test than students who never did. The random 
effects of high computer use were significant at the levels of the country and the 
class; the effects could vary between -0.55 to -0.11 across countries and between -
0.73 and 0.07 across classes. There may be classes in industrialized countries 
where the effect of high computer use is positive.  
With respect to the student’s home, five variables appeared to be important for the 
prediction of Reading Literacy. The first significant home predictor was the frequency 
with which the parents undertook literacy activities with their children prior to 
elementary school entrance (Preschool Activities, b = 0.032). When the parents 
undertook such activities more frequently, their children performed better on the 
PIRLS Reading Literacy Test. The effect of Preschool Activities on Reading Literacy 
could vary between –0.03 and 0.09 across schools, moreover, which means that 
there may be schools where the effect of preschool activities is negative. 
The second significant home predictor was the Number of Books in the Home (b = 
0.14). Those students with more books in the home performed better on the PIRLS 
Reading Literacy Test. The random effects of this variable were not significant at any 
level.
The third significant home predictor of Reading Literacy was Parental Attitudes 
towards Reading (b = 0.074). Students of parents with a more positive attitude 
towards reading performed better on the PIRLS Reading Literacy Test. The effect 
could vary between -0.06 and 0.19 across schools, which means that there may be 
schools where students who have parents with a negative attitude towards reading 
actually show higher Reading Literacy skills. The covariance between the effect of 
parental attitudes towards reading (A) and the intercept at the level of the school (B) 
was significant (cov(A,B) = -0.010). The negative covariance shows that if the mean 
reading literacy level for one school is higher than the mean reading literacy level for 
a second school, the effect of parental attitudes towards reading will be smaller for 
the second school.
The final two home predictors related negatively to Reading Literacy. The frequency 
of Parental Reading for Information purposes related negatively to Reading Literacy 
(b = -0.046) with the students of parents who read more frequently for information 
performing lower on the PIRLS Reading Literacy Test. The frequency of Parental 
Visitation of the Library or Bookstore with their children was also negatively related to 
Reading Literacy (b = -0.02) with the students of parents who did this more frequently 
performing lower on the PIRLS Reading Literacy Test. The random effects of these 
variables were not significant at any level. 
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At the level of the class, only one factor was entered into the model. Class Size was 
found to positively relate to Reading Literacy (b = 0.07). Students in larger classes 
performed better on the PIRLS Reading Literacy Test. The random effects of class 
size were significant at the level of the country, moreover. The effect of class size 
may thus vary between –0.08 and 0.23 across countries, which means that there 
may be countries where students in smaller classes perform better than students in 
larger classes. 
At the level of the school, two predictor variables were entered into the model and 
found to relate significantly to Reading Literacy. The first significant school predictor 
was the Percentage of students in the school coming from Economically 
Disadvantaged Homes (b = -0.09). Students in schools with fewer students coming 
from economically disadvantaged homes performed better on the PIRLS Reading 
Literacy Test. The second significant school predictor was the Percentage of first 
through fourth grade students in the school with Another Home Language than the 
test language (b = -0.03). Students in schools with fewer students speaking another 
language at home performed better on the PIRLS Reading Literacy Test.  
Comparison of Models 1 and 2 
In order to compare the variances for Model 1 (i.e., the model including the control 
variables) with the variances for Model 2 (i.e., the model including both the control 
and predictor variables), the results of the analyses allowing random intercepts but 
no random effects for the predictor variables are presented in the right side of Table 
5.5 (Model 1A) and Table 5.6 (Model 2A). In Model 1a, the random intercept at the 
level of the country was 0.037; in Model 2a, the random intercept was 0.038. 
Comparison of these coefficients leads to the conclusion that the variance in Reading 
Literacy at the level of the country is not explained by the predictor variables. This 
was also expected because no country variables were included in the models. At the 
level of the school, almost half (47.5%) of the variance was explained by the 
predictor variables in both models (  2V 0.12 in Model 1a and  2V  0.063 in 
Model 2a). At the level of the class, virtually none of the variance was explained 
(  2V 0.036 in Model 1 and  2V  0.034 in Model 2). At the level of the student, 
21.5% of the variance in Reading Literacy was explained by the predictor variables 
(  2V 0.62 in Model 1 and  2V  0.49 in Model 2). The differences in the fixed 
effects for the two models were negligible. Given the above information and given 
that only a small part of the total variance in Reading Literacy occurs at the level of 
the country, it can be concluded that the differences between countries can best be 
interpreted in terms of differences between schools and students. The difference in 
the fit provided by the two models was significant (p < .001), which shows the twelve 
predictor variables to significantly contribute to the explanation of the variance in 
Reading Literacy.  
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Influence of the Missing Replacement Procedure on Results  
The procedure followed for the replacement of missing values was repeated four 
times in order to assess the influence of such replacement. Appendix C shows the 
results for the original model and three variants with replacement values. Only the 
fixed effect of Parental Visitation of Library or Bookstore with Children and the 
random effects of Parental Education were found to differ across the four versions of 
the model. Given that the effects for all of the other variables were equal across the 
four versions, there is no reason to believe that the replacement procedure for 
missing values influenced the results of the multilevel analyses. 
Model 3: Country-Level Variable 
The school-level variable of Percentage of Students in School coming from 
Economically Disadvantaged Homes was aggregated onto the country-level variable 
of Percentage of children in the Country coming from Economically Disadvantaged 
Homes. Appendix D shows the complete results for Model 3 with 12 predictor 
variables and the country-level-variable. When the country-level variable was added 
to the model, the fixed effects of the other variables remained unchanged. The 
random intercept at the level of the country in the model with the fixed and random 
effects of the intercept only (i.e., Model 3a) was found to decrease from 0.038 to 
0.020, which shows almost 50% of the variance at the level of the country to be 
explained by the addition of this country-level variable while the percentage of the 
total variance explained increased from 25% to 32%. 
Conclusions and Discussion 
The results of the present study clearly show the variance in Reading Literacy across 
industrialized countries to occur mainly at the level of the student. The school also 
accounts for a significant amount of the variance in Reading Literacy. The class and 
country accounted for virtually none of the variance in Reading Literacy, however. 
Although a complicated procedure for the selection of variables, replacement of 
missing data, and adjustment of the PIRLS sample weights was necessary to 
conduct the present multilevel analyses, it was possible to identify twelve predictor 
variables that explained 25% of the variance in reading literacy. These variables 
explained one fifth of the variance in reading literacy at the student level and almost 
half of the variance at the school level. Most predictions were in line with earlier 
studies as described in the introduction.  
At first, a student’s reading self-concept was found to play the most important role in 
the explanation of the variance in reading literacy scores. Next, students who read 
for fun or watched television outside of school more often had higher reading 
achievement. Even though time spent watching television may reduce the amount of 
time available to read books, television watching appears to improve children’s 
reasoning and text interpretation. The association of computer use with reading 
literacy was more complicated: The reading literacy of students who sometimes used 
a computer was best followed by students who never used a computer with the 
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performance of students who frequently or very frequently used a computer being 
lowest. It is certainly possible that students who spend too much time on the 
computer perform lower simply because they do not have time to read. Interestingly, 
reading motivation did not contribute to the explanation of the variance in reading 
literacy in our model.  
Within the homes of the students, the number of books in the home was found to 
influence reading literacy the most. The effect cannot be attributed to its relation to 
parental education, moreover, as parental education was controlled for. Further, 
parents with a positive attitude towards reading had children with better reading 
literacy skills, and the influence of this variable was higher in schools with lower 
reading literacy performances. Contrary to what we expected (e.g., Baker et al 1997; 
Wigfield & Asher, 2002), parents who read more frequently for information had 
children with lower reading achievement. It is possible that students who see their 
parents read for information are less stimulated to read themselves as their parents 
are then less interactive and may exude less pleasure in reading than parents who 
do not read frequently for information purposes. It is also possible that parents who 
read frequently for information purposes at home do not want to spend more time 
reading with their children, but prefer to undertake other non-literary activities with 
their children. Furthermore, parents who undertook such literacy activities with their 
children as reading books, telling stories, singing songs, playing with alphabet toys, 
word games, writing letters/words, and reading signs and labels aloud before their 
children entered elementary school were found to have children with better reading 
literacy skills in fourth grade. Nevertheless, fourth graders who visited the library or a 
bookstore with their parents on a regular basis performed lower on the Reading 
Literacy Test.  
Within the schools of the student, class size was found to play an important role: 
Students in larger classes performed better on the Reading Literacy Test. One 
possible explanation may be that larger classes generally occur in larger schools with 
many facilities like remedial teachers and extra reading programs. Another 
explanation may lay in the fact that small classes generally occur in rural schools with 
less financial possibilities. In addition, the economic background and the home 
language of school population were found to play an important role. Students in 
schools with many students coming from economically disadvantaged homes or 
speaking another language at home performed lower. Given that parental education 
and home language were controlled for, this effect cannot be attributed to the 
individual backgrounds of the students. The number of instruction hours per school 
year did not significantly contribute to the explanation of the variance in reading 
literacy. This finding suggests that the amount of instruction may be less important 
than the content of the instruction.
Knowing that the most important part of the variance in reading literacy occurs at the 
level of the student and the level of the school, the question of whether it makes 
sense to seek predictors at the level of the country arises. In order to shed more light 
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on this question, we artificially created a country-level variable involving the 
percentage of students in the country coming from economically disadvantaged 
homes. The addition of this variable to the model decreased the amount of variance 
at the level of the country by almost 50% and increased the percentage of the 
variance explained by the model by 7%. In other words, significant portions of the 
variance in reading literacy can be explained at all levels. That is, explanation of the 
variance in reading literacy at the level of the country also contributes to the 
explanation of the overall variance in reading literacy. The results of the present 
study further suggest, however, that closer examination of the relevant differences at 
the levels of the student and the school will be most productive. The country-level-
variable should be interpreted carefully because it is aggregated from the school-
level measure, which may be controversial. 
The present study obviously has some more limitations. In the first place, 
questionnaires were used to collect the background information on the students and 
the schools. Observations or interviews may possibly provide more detailed 
information on the students’ homes and schools. No conclusions can be drawn about 
the directions of the observed relations on the basis of the present data, moreover. 
Intervention studies are needed to determine the direction of causality for the 
observed relations between different variables. The organization of such intensive, 
large-sample research as in the present study also proved quite difficult. Within the 
present study, for example, the number of books in the school library did not express 
the actual number of books and thus access to books in the school. Such a variable 
should nevertheless be measured in future research. It is also possible that the 
variable reading motivation did not contribute to our model due to considerable 
overlap with the variable reading self-concept. In addition, the phrasing of the 
question addressing home language did not allow us to determine if the students 
who reported not speaking the language of the test at home spoke another language 
or perhaps a dialect related to the language of the test. Our measure of computer 
use did not address the specific activities undertaken on the computer, however, 
which means that the possible differential effects of playing computer games versus 
undertaking such literary activities on the computer -as writing stories or looking up 
information on the internet- should be addressed in future research. Another 
limitation on our study lies in the fact that we analyzed only one variable at the level 
of the class and we did not measure any variables at the level of the country. It is 
certainly possible that more variances at these levels might have been explained with 
the inclusion of variables at these levels. However, the variances at these levels were 
very small and the present model would therefore not change drastically. Finally, the 
number of groups at the level of the country (11) was limited, and it was simply not 
possible to estimate 15 variances for only 11 groups. Furthermore, the weighting 
procedure greatly influenced the variances and, although it was attempted to stay as 
close as possible to the original PIRLS sample weights, this was not always possible.  
The results of the present study have some important implications for daily practice. 
To start with, both parents and teachers should pay attention to the reading self-
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concepts of young children. The literature shows children who think more positively 
about their potential to become a good reader to become more active participants in 
the reading environment, which results in better reading skills. It is further the task of 
teachers and parents to create a stimulating reading environment in which children 
are given the opportunity to read materials that address their interests with minimal 
distraction by other activities. Children who learn from a young age that reading can 
be fun and useful develop good reading literacy skills; especially those children 
attending schools with low reading levels on average should therefore be stimulated 
along these lines. In addition, students can be stimulated to watch television on a 
regular basis. Even though time spent watching television may reduce the amount of 
time available to read books, television watching appears to improve children’s 
reasoning and text interpretation skills. Moderate computer use also appears to 
improve reading skills, but only to a certain extent. Moderate computer should thus 
be stimulated. Daily use of a computer in one place or another (e.g., at home or at 
school) appears to positively influence children’s reading literacy skills while daily use 
across a number of different places appears to negatively influence their reading 
literacy skills. Finally, the school organization can play a role in reading literacy 
development. The characteristics of the school population play a critical role in the 
development of reading literacy no matter what the individual backgrounds of the 
students are. In other words, attention should be clearly paid to the composition of 
the elementary school population. High-risk students should be distributed over 
different schools and not concentrated within a single school. Closer attention should 
be paid to substantive differences in (literacy) instruction and to the influence of class 
size in future research.  
In sum, it can be concluded that interventions intended to enhance the development 
of reading literacy should be aimed at reading self-concept, home activities, the 
home situation, and the composition of the school population. Those characteristics 
related to the individual student, the student’s home, and the student’s school were 
found to explain a significant amount of the variance in reading literacy scores across 
11 industrialized countries. A country’s reading level does not contribute much to the 
explanation of the variance in reading literacy across countries, which means that the 
IEA advising of countries is only feasible when it is made abundantly clear that the 
relevant interventions should occur at the level of the school, the home, and — last 
but not least — the individual student. 
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Appendix A 
Table A1. Reliability of the PIRLS Reading Literacy Test for 11 Industrialized 
Countries 
Country Cronbach's Alpha 
Reliability 
Exact agreement between scorers across 
items
England 0.91 0.96 
France 0.87 0.96 
Germany 0.87 0.89 
Hong Kong 0.85 0.88 
Iceland 0.89 0.86 
Italy 0.87 0.94 
Netherlands 0.83 0.90 
Norway 0.89 0.92 
Scotland 0.90 0.93 
Singapore 0.91 0.99 
Sweden 0.85 0.94 
Appendix B 
Table B1. Overview of the final dataset 
Country Number of schools Number of classes Number of students 
England 131 132 1713 
France 144 218 3235 
Germany 97 184 2713 
Hong Kong 145 145 4909 
Iceland 125 227 3392 
Italy 184 184 3459 
Netherlands 73 106 1652 
Norway 136 199 3356 
Scotland 116 134 1825 
Singapore 196 196 6945 
Sweden 146 341 5755 
Total 1493 2066 38954 
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Appendix C: Repeated replacement of missing values 
The procedure for the replacement of missing values was repeated four times in 
order to assess the influence of such replacement on the results. The variables of 
Class Size and the Percentage of the First through Fourth Grade Students in the 
School not Speaking the Language of the Test at Home were only replaced once 
because it was possible to reconstruct missing values on the basis of other 
information and the need for a random draw was thus eradicated. In Table C1, the 
regression coefficients are shown for the original model and the same model with the 
second, third, and fourth replacement values. The original model with the initial 
replacement values was used as the basis for comparison of the other models. The 
replacement procedure was as follows: First, the original model was reconstructed 
but with variable 1 replaced by a second replacement value. Then, the original model 
was reconstructed but with variable 1 replaced by a third replacement value. Then, 
the original model was reconstructed but with variable 1 replaced by a fourth 
replacement value. Next, the original model was reconstructed but with variable 2 
replaced by a second replacement value, etcetera. 
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Table C1. Regression coefficients for the original model and the same model with the 
second, third, and fourth replacement values 
Fixed Effects Replace-
ment 1
Replace-
ment 2 
Replace-
ment 3 
Replace-
ment 4 
Gender:  
Boys vs. Girls 
-0.069
(0.008)
-0.069
(0.008)
-0.069
(0.008)
-0.070
(0.008)
Home Language:  
Sometimes vs. Always 
-0.338
(0.013)
-0.335
(0.013)
-0.337
(0.013)
-0.336
(0.013)
Home Language:  
Never vs. Always 
-0.375
(0.029)
-0.368
(0.029)
-0.370
(0.029)
-0.372
(0.029)
Parental Education:
Post-secondary vs. Univ. 
-0.093
(0.012)
-0.108
(0.012)
-0.104
(0.012)
-0.100
(0.012)
Parental Education:
Upper secondary vs. Univ. 
-0.136
(0.011)
-0.127
(0.011)
-0.133
(0.011)
-0.131
(0.011)
Parental Education:
Lower secondary vs. Univ. 
-0.296
(0.015)
-0.298
(0.015)
-0.301
(0.015)
-0.300
(0.015)
Parental Education:
No vs. University 
-0.333
(0.022)
-0.337
(0.021)
-0.337
(0.022)
-0.359
(0.022)
Reading Self-Concept 0.278  
(0.022)
0.277
(0.022)
0.277
(0.022)
0.278
(0.022)
Reading for Fun 0.116  
(0.004)
0.116
(0.004)
0.117
(0.004)
0.115
(0.004)
Watching Television 0.084  
(0.021)
0.085
(0.021)
0.083
(0.021)
0.083
(0.021)
Computer Use: Low vs. No 0.105  
(0.011)
0.108
(0.011)
0.110
(0.011)
0.110
(0.011)
Computer Use: Medium vs. 
No
-0.029
(0.011)
-0.026
(0.011)
-0.023
(0.011)
-0.020
(0.011)
Computer Use: High vs. No -0.330  
(0.039)
-0.328
(0.039)
-0.325
(0.039)
-0.326
(0.039)
Preschool Activities -0.032  
(0.004)
-0.030
(0.004)
-0.034
(0.004)
-0.031
(0.004)
Number of Books in Home 0.136  
(0.005)
0.138
(0.005)
0.136
(0.005)
0.137
(0.005)
Visitation of Library/ Bookstore 
with Child 
-0.020
(0.004)
-0.029
(0.004)
-0.026
(0.004)
-0.022
(0.004)
Parental Attitudes towards 
Reading
0.068
(0.005)
0.067
(0.005)
0.064
(0.005)
0.063
(0.005)
Parental Reading for 
Information
-0.046
(0.004)
-0.046
(0.004)
-0.048
(0.004)
-0.045
(0.004)
Class Size 0.074 (0.03)    
Percentage from Ec. 
Disadvantaged Homes 
-0.091
(0.009)
-0.091
(0.009)
-0.091
(0.009)
-0.091
(0.009)
Percentage with Another 
Home Language 
-0.030
(0.02)
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Appendix D 
Table D1. Model 3: Intercepts, Control Variables, Predictor Variables, and One 
Aggregated Country-level variable (standard errors in parentheses) 
Model 3 Model 3a 
Fixed effects 
Intercept 0.274 (0.062) 0.299 (0.088) 
Control Variables 
Gender -0.069 (0.008) -0.073 (0.007) 
Home Language: Sometimes vs. Always -0.338 (0.013) -0.344 (0.013) 
Home Language: Never vs. Always -0.375 (0.029) -0.349 (0.029) 
Parental Education: Post-secondary vs. University -0.093 (0.012) -0.088 (0.022) 
Parental Education: Upper secondary vs. University -0.136 (0.011) -0.136 (0.035) 
Parental Education: Lower secondary vs. University -0.296 (0.015) -0.283 (0.023) 
Parental Education: No vs. University -0.333 (0.022) -0.351 (0.036) 
Predictor Variables: Student Level 
Reading Self-Concept 0.279 (0.022) 0.267 (0.027) 
Reading for Fun 0.116 (0.004) 0.115 (0.015) 
Watching Television 0.084 (0.021) 0.065 (0.021) 
Computer Use: Low vs. No 0.105 (0.011) 0.102 (0.019) 
Computer Use: Medium vs. No -0.029 (0.011) -0.034 (0.032) 
Computer Use: High vs. No -0.330 (0.039) -0.344 (0.062) 
Preschool Activities -0.032 (0.004) -0.034 (0.011) 
Number of Books in the Home 0.136 (0.005) 0.136 (0.008) 
Parental Visitation of Library/ Bookstore with Child -0.020 (0.004) -0.022 (0.009) 
Parental Attitudes towards Reading 0.068 (0.005) 0.067 (0.006) 
Parental Reading for Information -0.046 (0.004) -0.045 (0.005) 
Predictor variables: Class Level  
Class Size 0.073 (0.027) 0.079 (0.015) 
Predictor variables: School Level
Percentage from Economically Disadvantaged 
Homes
-0.091 (0.009) -0.087 (0.010) 
Percentage with Another Home Language -0.030 (0.017) -0.049 (0.023) 
Predictor variables: Country Level
Percentage from Econ. Disadvantaged Homes in 
Country 
0.250(0.114) 0.260(0.094) 
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Random effects 
Country
Intercept 0.030 0.020 
Reading Self-Concept 0.005 - 
Watching Television 0.005 - 
Class Size 0.006 - 
Computer Use: High vs. No 0.013 - 
School
Intercept 0.051 0.063 
Gender 0.009 - 
Parental Education: Lower secondary vs. University 0.039 - 
Reading Self-Concept 0.004 - 
Preschool Activities 0.001 - 
Parental Attitudes towards Reading 0.004 - 
Covariance: Intercept * Parental Attitudes towards 
Reading
-0.010  
Class
Intercept 0.036 0.034 
Parental Education: Lower secondary vs. University 0.081 - 
Parental Education: No vs. University 0.119 - 
Computer Use: High vs. No 0.028 - 
Reading for Fun 0.008 - 
Covariance: Intercept * Parental Education (Lower 
secondary vs. Univ.) 
-0.015 - 
Covariance: Parental Education (Lower secondary 
vs. University) * Parental Education (No vs. 
University)
0.036 - 
Student
Intercept 0.430 0.486 
FIT (n=38954) 85475.14 86447.390 
Percentage Explained Variance 0.3229  
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CHAPTER 6: PREDICTORS OF SUCCESSFUL READING LITERACY 
OUTCOMES IN TOP-PERFORMING COUNTRIES 
Abstract 
In 2001, the IEA conducted an international study of reading literacy performance and the 
predictors of successful reading literacy in 35 countries around the world. Independent success 
factors were described separately for each country. In the present study, the various student- 
and school-level predictors of successful reading outcomes are incorporated within a single 
model for the five top-performing countries of Sweden, the Netherlands, England, Bulgaria, and 
Latvia. Those individual variables that loaded on a single scale were merged into latent 
variables; students with too many missing data were removed from the dataset; and a general 
structural model was then developed for the remaining 18 background variables. In a multigroup 
analysis, a simultaneous solution was found to predict reading literacy for all five of the top-
performing countries. When the differences between the countries were examined for the 
student- and school-level variables both separately and together, children’s reading habits and 
attitudes, home reading climate, home language, length of preschool, and the presence of a 
newspaper or a computer in the home were found to be important student-level predictors of 
reading outcome. At the level of the school, school climate, class size, home language of the 
school population, and economic background of the school population predicted reading 
literacy.  
6.1. Introduction 
In 2001, the International Association for the Evaluation of Educational Achievement 
(IEA) conducted a study of reading literacy skills in 35 countries around the world. 
The aim of the Progress in International Reading Literacy Study (PIRLS) was to 
describe reading achievement and the factors associated with successful reading 
achievement in different educational systems. In the PIRLS International Report 
(Mullis, Martin, Gonzalez, & Kennedy, 2003), the relevant factors at the levels of the 
student and the school are described. The student-level factors concern the socio-
cultural backgrounds of the children; home reading climate; reading habits and 
attitudes; and the length of the preschool period. The school-level factors concern 
the school climate and context; classroom context; reading in the classroom and in 
the school curriculum; and instructional resources. However, the actual prediction of 
reading literacy by the various student and school factors is not considered in the 
aforementioned report. In addition, the various factors were only analyzed 
independent of each other and separately for each country. In the present study, the 
predictors of successful reading literacy for the five top-performing countries in the 
PIRLS were sought. The main research question was: Which of the student- and 
school-level factors described by the IEA predict successful reading outcome for the 
five top-performing PIRLS countries? In addition, the similarities and differences in 
the prediction of reading literacy for the top five countries (i.e., Sweden, the 
Netherlands, England, Bulgaria, and Latvia) were considered. 
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The factors described in the PIRLS International Report have been found to predict 
reading literacy in other studies as well. Several researchers (e.g., Guthrie, Wigfield, 
Metsala, & Cox, 1999; Verhoeven & Snow, 2001) have shown children’s literacy to 
be highly influenced by their reading motivation, for example. Motivated readers 
spend more time reading for fun and thereby become more skilled readers than less 
motivated readers. In addition, reading self-concept has been found to play an 
important role in the development of reading literacy. Students with a positive 
perspective on their own reading abilities tend to be more inclined to pursue social 
interaction for the completion of reading tasks, the acquisition of knowledge, the 
interpretation of an author’s perspective, or simply to enjoy the world of literature than 
students with a neutral or negative perspective on their own reading abilities (Baker, 
Afflerbach, & Reinking, 1996). 
Factors related to the home context have also been found to affect children’s reading 
abilities both directly and indirectly via motivation to read. Reading ability is 
determined at least in part by the socioeconomic and socio-cultural environment in 
which a child lives (see Hecht, Burgess, Torgesen, Wagner, & Rashotte, 2000). 
Children coming from lower socioeconomic or minority backgrounds often enter 
school with significant weaknesses in the domains of vocabulary and general 
background knowledge, which have been shown to be of vital importance for early 
reading comprehension. Similarly, students who speak the language of instruction at 
home have been found to outperform students who do not speak the language of 
instruction at home (e.g., Cummins, 1984; Lambert, & Tucker, 1972; Van Elsäcker, 
2002). 
The extent to which reading opportunities are provided at home and reading is 
encouraged at home have also been found to predict reading literacy and reading 
attitudes (Purves, 1973; Bronfenbrenner, 1974; Grimmett & Mc Coy, 1980; Spiegel, 
1981; Baker, Scher, & Mackler, 1997; Rowe, 1991; Bus, 2002; Leseman & de Jong, 
1998). Children from economically advantaged homes are more likely to be 
surrounded by such stimulating materials as books, comics, magazines, newspapers, 
and computers. However, time spent using a computer can both positively (e.g., 
Tapscott, 1998) and negatively (e.g., Lankshear et al., 1997) influence children’s 
reading literacy skills.  
Finally, parental reading attitudes and activities have also been found to influence the 
reading abilities and reading attitudes of children (Baker, Scher, & Mackler, 1997; 
Eccles, Wigfield, & Schiefele, 1998; Wigfield & Asher, 2002). In homes where the 
relevance and functions of literacy are emphasized, the development of literacy is 
positively influenced. Guthrie, Schafer, Wang, and Afflerbach (1995) have further 
argued that readers become more motivated in a context with greater social 
interaction surrounding reading. And the literary activities of parents with their 
children during the preschool years and thereafter have indeed been found to be 
highly relevant for the development of children’s reading skills (Bus, 2002; Rowe, 
1991). Similarly, Baker, Scher, and Mackler (1997) showed those children with 
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enjoyable encounters with literacy early in their lives to be more likely to read 
frequently and diversely in subsequent years than children without such encounters. 
In addition to predictors of reading literacy at the level of the student, it is often 
claimed that factors related to the school and even the preschool play a substantial 
role in the prediction of reading literacy. Children who attend preschool benefit from 
the reading activities, explicit instruction, and interactions with teachers and peers. In 
a recent review of research on the teaching of phonological awareness skills to 
preschoolers, in fact, Stewart (2004) concluded that the teaching of such skills in 
either the school language or the home language – when different from the school 
language – positively affected the children’s reading skills. However, Sperling and 
Head (2002) found a slight decrease in the reading attitudes of children towards the 
end of kindergarten, which means that preschool teachers should pay close attention 
to the reading motivation of their students. 
The amount of literacy instruction within a school has also been found to play an 
important role in the development of reading literacy skills. For all of the 27 countries 
participating in the 1991 IEA Reading Literacy Study, for example, the more effective 
schools were found to have more instructional hours than the less effective schools 
(Postlethwaite & Ross, 1992). Another relevant school factor consists of  the didactic 
procedures followed by the teacher. Many researchers are convinced that explicit 
strategy instruction is essential to help children discover and develop those reading 
strategies that are needed for further learning and development (e.g., Pressley, 
1998; Aarnoutse & Schellings, 2003). More generally, the teaching of reading 
comprehension requires active participation and engagement on the part of learners 
(Allington & Johnston, 2000) and, according to Verhoeven and Snow (2001), 
teachers should therefore arrange tasks and materials in such a manner that they 
are easily accessible and also maintain children’s engagement. Teachers should also 
concentrate on teachable and testable reading skills in order to provide insight into 
the indicators of good reading skills and give students something to strive for 
(Thompson, 1999).  
There is also evidence that class size affects children’s literacy development 
(Robinson, 1990; Watling, 1996). Research and common sense suggest that smaller 
classes allow teachers to devote more time to individual students and thereby 
promote student learning. However, when Pritchard (1999) summarized the results of 
a large number of studies addressing the influence of class size on student 
achievement, only a reduction to below 20 students was found to lead to higher 
student achievement. Depending on just how the size of a class is reduced and the 
manner of instruction employed within the smaller classes, the benefits of class size 
reduction can vary. 
The reading skills of students have been further found to develop best in a positive 
school climate where both the students and the teachers feel safe and appreciated 
(Chrispeels, Castillo, & Brown, 2000). The degree to which parents show an interest 
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in the literacy activities of their children at school has also been found to predict 
literacy development (Epstein, 1991; Grolnick, Ryan, & Deci, 1991). The nature of 
the school population has been found to influence the literacy performance of 
students. Of all the school variables studied by Overmaat, Roeleveld, and Ledoux 
(2002), the number of high-risk students was found to influence student performance 
most. Westerbeek (1999) similarly concluded that the achievement of second 
language learners in the Netherlands was negatively influenced by the percentage of 
second language learners in the class although recent international evidence to 
support this finding has yet to be found. Braddock and McPartland (1988) 
nevertheless found black Americans attending a school with many white students to 
apparently benefit from the social network that this provided for their later adult 
careers. The finding that students in schools with large percentages of students from 
less prosperous minority homes show lower reading performances cannot be 
attributed to only the average starting level of students in the schools. Such schools 
may also have fewer financial resources to devote to reading materials and 
employees. Finally, school location seems to play an important role. Students in 
urban schools are often characterized as economically disadvantaged minority 
students (e.g., Shann, 2001) while kindergarten children in rural schools have been 
found to have fewer language, social, and physical problems (e.g., Espinosa, 
Thornburg, & Mathews, 1997).  
In sum, many different studies have examined the prediction of reading literacy using 
various student- and school-level variables. In the present study, it is therefore 
attempted to gain greater insight into the prediction of successful reading literacy in 
top-performing countries using a number of student- and school-level variables 
together.
Method 
Materials
For purposes of the PIRLS, an international Reading Literacy Test (henceforth the 
RLT) and four background questionnaires were developed. The questionnaires were 
administered to students, parents, teachers, and school principals. The instruments 
were prepared in English and translated into more than 30 languages.  
PIRLS Reading Literacy Test (RLT) 
In the 2001 PIRLS, reading literacy was defined as “the ability to understand and use 
those written language forms required by society and/or valued by the individual. 
Young readers can construct meaning from a variety of texts. They read to learn, to 
participate in communities of readers, and for enjoyment.” (Campbell, Kelly, Mullis, 
Martin, & Sainsbury, 2001, pp. 3). To provide a valid and reliable measure of reading 
literacy, eight text passages with 98 accompanying items (i.e., questions regarding 
the texts) were developed. Given that it was not possible to administer all eight 
passages of text to each child, a matrix sampling technique was used to distribute 
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the assessment materials across students. One booklet with two text passages was 
assigned to each student. The students had to read the text passages and answer 
the accompanying questions within a period of forty minutes allocated per text 
passage and set of associated questions (i.e., items).  
Two types of texts were used to assess the most common reading purposes 
displayed by young students, namely reading for literary experience/enjoyment (i.e., 
literary texts) and reading to acquire and use information (i.e., informational texts). 
The RLT items further reflected the four processes needed for basic reading 
comprehension (Barr, Kamil, Mosenthal, & Pearson, 1990): focus and retrieval of 
explicitly stated information; drawing of straightforward inferences; interpretation and 
integration of ideas and information; and examination and evaluation of content, 
language, and textual elements. 
Two types of items were employed, namely multiple-choice questions and open-
ended questions. The multiple-choice questions offered four plausible response 
options, but only one of the options was correct or clearly the best response to the 
question and thus assigned one point. The open-ended questions were used to allow 
the students to explain their interpretations and evaluations of the text, show their 
reasoning, and formulate their own views. The responses to the open-ended 
questions were assigned one, two, or three points. A scoring guide, which was based 
on actual responses from students during small-scale trials and provided explicit 
scoring instructions, was used to judge the responses to the open-ended questions.  
PIRLS Background Questionnaires
Student Questionnaire. The students answered questions about their home and 
school experiences with learning to read. The questions addressed aspects of the 
their reading self-perceptions, reading attitudes, in- and out-of-school reading habits, 
computer use, home literacy resources, basic demographic information, and 
classroom experiences.  
Parent Questionnaire Parents or legal guardians for the sampled students answered 
questions about the students’ early reading experiences, child-parent literacy 
interactions, parental reading habits and attitudes, home-school connections, and 
various demographic and socio-economic indicators.  
Teacher  Questionnaire. The teachers of the sampled students answered questions 
about the characteristics of the class being tested, instructional activities for the 
teaching of reading, classroom resources, assessment practices, job satisfaction, 
and opportunities for professional development.  
School Questionnaire. The principals of the relevant schools answered questions 
with regard to enrollment, school characteristics, school organization for reading 
instruction, school staffing and resources, home-school connections, and the school 
environment. 
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Participants 
The desired target population for the PIRLS 2001 consisted of all students enrolled in 
the upper of two adjacent grades containing the largest percentage of nine-year-old 
students at the time of testing (Campbell, Kelly, Mullis, Martin, & Sainsbury, 2001). 
This grade represents the point in the curriculum at which students have essentially 
finished their acquisition of basic reading skills and can start reading for information 
and enjoyment.  
A sample of 150 schools per country was initially drawn from a database containing 
all of the elementary schools for each of the 35 participating countries. Although the 
countries were expected to make a considerable effort to secure the participation of 
the sample schools, it was anticipated that a 100% participation rate would be 
impossible. To minimize sample-size losses, an algorithm was used to identify two 
replacement schools for each of the sample schools a priori.  
The top five countries from the PRILS 2001 with a total of 19791 students from 722 
schools were next selected for further study. This included: 6044 students from 146 
schools in Sweden; 4112 students from 134 schools in the Netherlands; 3156 
students from 131 schools in England; 3460 students from 170 schools in Bulgaria; 
and 3019 students from 141 schools in Latvia.  
Procedure 
PIRLS Procedure  
Test administration was conducted according to the international guidelines. 
Thereafter, the responses of the students to the open-ended items were scored per 
country. The scorers were assumed to be knowledgeable of reading, trained to be 
conscientious and attentive to detail, and instructed to apply the scoring guidelines 
as stipulated even if they disagreed with a particular definition or categorization. All of 
the data were collected by the IEA, which provided a common scale derived from 
item response theory for comparison of the students’ performance across countries. 
The PIRLS scale average was set to 500 with a standard deviation of 100 for all of 
the 35 participating countries. The IEA assigned a PIRLS sampling weight to each 
student in order to estimate the characteristics of the target population, account for 
any stratification or disproportional sampling, and adjust for non-response (Gonzalez 
& Kennedy, 2003). Each student’s sampling weight is a composite of weighting 
factors (i.e., the inverse of the probability of selection of schools, classes, and 
students, respectively) and weighting adjustments, which account for non-
participating schools and students. 
Selection of Variables for the Present Study 
A number of variables at the level of the student (i.e., from the student and parent 
questionnaires) and the level of the school (i.e., from the teacher and school 
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questionnaires) were described as international success factors in the PIRLS 
International Report (Mullis, Martin, Gonzalez, & Kennedy, 2003) and therefore 
selected to model the prediction of reading literacy in the present study of the top-
performing countries. Exploratory factor analyses showed some of the variables to 
load on a single factor for all five countries and thereby constitute a single latent 
factor or scale. These latent factors and their Cronbach’s Alpha’s are described in the 
following paragraphs. Other variables did not load on a single factor and therefore 
reflected individual success factors. All together, a total of 18 latent and individual 
variables reflected the international success factors. The response options for these 
variables were coded in such a manner that positive relations with reading literacy 
achievement could be expected with the exception of the two school population 
variables; for these variables, the students in schools with more high risk students 
could be expected to perform relatively lower on the RLT. In the following sections, 
the seven student-level variables and eleven school-level variables are described in 
greater detail. 
Child Reading. The first variable at the level of the student was Child Reading, which 
consisted of 10 items and had a Cronbach’s Alpha of 0.76 (n = 18,347). The variable 
reflected the frequency of reading for fun outside of school and the degree of 
agreement with nine statements about reading attitudes and reading self-concept. 
The response options for how often the student read for fun outside of school were: 
(1) (almost) never; (2) once or twice a month; (3) once or twice a week; or (4) 
(almost) every day. The response options for the nine statements were: (1) disagree 
a lot; (2) disagree a little; (3) agree a little; or (4) agree a lot. Five of the statements 
concerned reading attitudes: I enjoy reading; I would be happy if someone gave me a 
book as a present; I like talking about books with other people, I only read if I have 
to; and I think reading is boring (with the coding of the latter two responses 
reversed). Four of the statements concerned reading self-concept: Reading is very 
easy for me; when I am reading by myself, I understand almost everything I read; I
do not read as well as other students in my class; and reading aloud is very hard for 
me (with the coding of the latter two responses reversed). The Child Reading score 
was the average of the responses to the ten items. 
Home Reading Climate. The second student variable was Home Reading Climate 
and consisted of seven items with a Cronbach’s Alpha of 0.81 (n = 14,883). This 
variable reflected the highest level of education for the highest educated parent, the 
estimated number of books in the home, and five statements regarding parental 
attitudes to reading. The response options for the highest level of parental education 
were: (1) no schooling or some lower secondary or primary education; (2) lower 
secondary education; (3) upper secondary education; (4) post-secondary education 
other than university; or (5) university education. The response options for the 
parents to estimate the number of books in the home (not including magazines, 
newspapers, or children’s books) were: (1) 0-10, (2) 11-25, (3) 26-100, (4) 101-200, 
or (5) more than 200. The response options for the statements regarding parental 
reading attitudes were: (1) disagree a lot; (2) disagree a little; (3) agree a little; or (4) 
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agree a lot. To create comparable ranges for these reading attitude items and the 
upper two items (parental education and number of books), the responses were 
recoded as: (1) 1; (2) 2.33; (3) 3.66; (4) 5. The five reading attitude statements were: 
I like talking about books with other people; I like to spend my spare time reading; 
reading is an important activity in my home; I only read if I have to; and I only read if I 
need information. The Home Reading Climate score was the average of the 
responses to the seven items. 
Home Reading Interaction. The third student variable was Home Reading Interaction, 
which consisted of seven items with a Cronbach’s Alpha of 0.70 (n = 15,149). This 
variable concerned six reading activities undertaken by the parents with the child 
prior to elementary school and the frequency with which the parents recently talked 
about reading with the child. The six preschool reading activities were: reading 
books; telling stories; singing songs; playing with alphabet toys (e.g., blocks with 
letters of the alphabet); playing word games; and reading signs or labels aloud. The 
response options were: (1) never or almost never; (2) sometimes; and (3) often. The 
response options for how often the parents had recently talked about reading with 
the child were: (1) never or almost never; (2) one or twice a month; (3) once or twice 
a week; or (4) every day or almost every day. To create comparable ranges for the 
variables, the responses for the latter item were recoded into (1) 1; (2) 1.67; (3) 2.33; 
and (4) 3. The Home Reading Interaction score was the average of the responses to 
the seven items. 
Home Language. For this variable, the students reported whether they (1) never, (2) 
sometimes, or (3) always spoke the language of the test at home.Preschool. Parents 
reported whether their child had or had not attended preschool. If the child had not
attended preschool, the response was coded as (0). If the child had attended 
preschool, the parents were further asked to report whether this was: (1) less than 
one year; (2) one year; (3) between one and two years; (4) two years; or (5) more 
than two years. The Preschool score could thus range from 0 to 5.Presence of 
Newspaper at Home. Students reported whether they (0) did not have a newspaper 
or (1) had a newspaper in their homes.Presence of Computer at Home. Students 
reported whether they (0) did not have a computer or (1) had a computer in their 
homes.School Resources. The first variable at the level of the school was School 
Resources, which consisted of 13 items with a Cronbach’s Alpha of 0.90 (n = 504). 
The school principals were asked to indicate the extent to which the school’s capacity 
to provide instruction was affected by shortages or inadequacies with regard to the 
following: instructional staff; teachers qualified to teach reading; instructional 
materials (e.g., textbooks); supplies (e.g., paper, pencils); school buildings and 
grounds; heating/cooling and lighting; instructional space (e.g., classrooms); special 
equipment for physically disabled students; computers for instructional purposes; 
computer software for instructional purposes; computer support staff; library books; 
and audio-visual resources. The response options were: (1) a lot; (2) a little; (3) 
some; or (4) not at all. The School Resources score was the average of the 
responses to the 13 items. 
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School Safety. The second school variable was School Safety, which consisted of 
seven items with a Cronbach’s Alpha of 0.84 (n = 556). The school principals were 
asked to indicate the extent to which each of the following constituted a problem for 
the school: classroom disturbance; cheating; profanity; vandalism; theft; intimidation 
or verbal abuse; and physical conflicts. The response options were: (1) serious 
problem; (2) moderate problem; (3) minor problem; or (4) not a problem. The School 
Safety score was the average of the responses to the seven items.School Climate. 
The third school variable was School Climate, which consisted of five items with a 
Cronbach’s Alpha of 0.84 (n = 559). The school principals were asked to judge each 
of the following for the school: teacher job satisfaction; teacher expectations for 
student achievement; parental support for student achievement; student regard for 
school property; and student desire to do well in school. The response options were: 
(1) very low; (2) low; (3) medium; (4) high; or (5) very high. The School Climate score 
was the average of the responses to the five items. Reading Materials. The fourth 
school variable was Reading Materials, which consisted of five items with a 
Cronbach’s Alpha of only 0.61 (n = 919). Teachers reported how often students had 
to read the following types of texts as part of their reading instruction: fictional stories 
other than fables and fairy tales; longer fiction books with chapters; descriptions and 
explanations of things, people, or events (non-fiction); and charts, diagrams, or 
graphs. Furthermore, the teachers were asked to report how often they used a 
variety of children’s books (e.g., novels, collections of stories, non-fiction) for 
purposes of reading instruction. The response options for the five items were: (1) 
never or almost never; (2) once or twice a month; (3) once or twice a week; or (4) 
every day or almost every day. The Reading Materials score was the average of the 
responses to the five items.
Reading Assessment. The fifth school variable was Reading Assessment, which 
consisted of six items with a Cronbach’s Alpha of 0.72 (n = 936). Teachers were 
asked to report how often they used each of the following to assess the reading 
performance of their students: multiple-choice questions about material read; 
questions requiring short written answers about material read; questions requiring 
written paragraph-length answers about what has been read; oral questioning of 
students; and requests for oral summary/report of what has been read. The response 
options were: (1) never; (2) once or twice a year; (3) once or twice a month; or (4) at 
least once a week. In addition, the teachers were asked to report the extent to which 
portfolios (e.g., a collection of samples of student work, a reading log) constituted 
part of their assessment of the reading progress of students. The response options 
were: (1) do not use at all; (2) supplementary source; or (3) major source. To create 
comparable ranges for the the assessment- and the portfolio variables, the portfolio 
responses were recoded as: (1) 1; (2) 2.5; and (3) 4. The Reading Assessment score 
was the average of the responses to the six items.  
Reading Literacy Education. The sixth school variable was Reading Literacy 
Education, which consisted of eleven items with a Cronbach’s Alpha of 0.90 (n = 
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927). The teachers reported how often they asked students to do the following to 
help develop reading comprehension skills and strategies: identify the main ideas of 
what they have read; explain and justify their understanding of what they have read; 
compare what they have read to experiences that they have had; compare what they 
have read with other things that they have read; make predictions about what might 
happen next in the text that they are reading; make generalizations and draw 
inferences on the basis of what they have read; and describe the style or structure of 
the text that they have read. In addition, the teachers reported how often they asked 
students to do the following after they had read something: answer reading 
comprehension questions in a workbook or on a worksheet; answer oral questions or 
summarize what they have read orally; and talk with each other about what they 
have read. Finally, the teachers reported how often they helped students understand 
new vocabulary in the texts that they were reading. The response options for the 
eleven items were: (1) never or almost never; (2) once or twice a month; (3) once or 
twice a week; or (4) every day or almost every day. The Reading Literacy Education 
score was the average of the responses to the eleven items. 
Hours of Instruction. The total number of instructional hours per school year was 
calculated by multiplying the number of hours of instruction per day by the number of 
days that the school was open for instruction per year, which was reported by the 
school principals. 
Home Language School Population. The school principals reported the percentage 
of first through fourth grade students who did not speak the language of testing within 
the home. The response options were: (1) more than 50%; (2) 26 to 50%; (3) 11 to 
25%; or (4) 0 to 10%. 
Economic Background School Population. The school principals reported the 
percentage of students in the school coming from economically disadvantaged 
homes. The response options were: (1) more than 50%; (2) 26 to 50%; (3) 11 to 
25%; or (4) 0 to 10%. 
Urbanization School Location. The principals reported how they would characterize 
the area in which the school was located. The response options were: (1) urban; (2) 
suburban; or (3) rural.  
Class Size. The teachers reported how many students were in their classes. This 
number could include students from other grades.  
Missing Data Analyses 
For each of the five countries, students with more than one missing value for the 18 
background variables were omitted from the database. In England, students were 
allowed to have three missing values because two of the school background 
variables were not assessed there for privacy reasons (i.e., school safety and school 
resources). A total of 5408 students were omitted, which resulted in a database with 
information on 14,383 students.  
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To examine whether the omitted students constituted a random group or not, the 
initial sample group was compared to the group of students that remained after 
omission of those with missing values. For the complete database with 19,791 
students, 49.9% were girls and 50.1% were boys. In the sample with 14,383 
students, 50.7% were girls and 49.3% were boys. Based on these percentages and 
the low chi square coefficient, it can be concluded that the remaining sample 
represented the total sample with respect to gender (Ȥ2 = 3.91, df = 1, p = .05). The 
significance of the chi-square value can be attributed to the large sample size. With 
respect to home language, the same conclusion can be drawn: 88.4% of the total 
sample population always spoke the test language at home while 89.5% of the 
remaining sample did; 10.1% of the total sample population sometimes spoke the 
test language at home while 9.1% of the remaining sample population did; and 1.5% 
of the total sample population never spoke the test language at home while 1.4% of 
the remaining sample did (Ȥ2 = 16.82, df = 2, p < .001). Once again, the significance 
of the chi-square value can be attributed to the large sample size. 
Analyses of Background Variables and Reading Literacy 
The descriptive statistics for the background variables and the reading literacy scores 
for the top-performing countries were analyzed first. Structural models for the 
prediction of Reading Literacy were then developed and tested. Given that a small 
amount of data was still missing for some of the students, the analyses were 
performed on the covariance matrix for all of the variables estimated from the 
saturated model by full information maximum likelihood. A general structural model 
including all 18 background variables for all five countries was tested first. In a 
multigroup analysis, a simultaneous solution for the five countries was estimated and 
tested. The differences between the five countries for the student and school 
variables were then examined both separately and together. In agreement with Hu 
and Bentler (1999) and Jaccar and Wan (1996), it was attempted to meet the 
following criteria. The ratio of the chi-square value to the degrees of freedom in the 
model had to be less than 3 to 1. The Goodness of Fit Index (GFI), which is a 
measure of the discrepancy between the predicted and observed covariances, had to 
be greater than 0.85. The Adjusted Goodness of Fit Index (AGFI), which adjusts the 
GFI for degrees of freedom, had to be greater than 0.90. The Normed Fit Index 
(NFI), which is based on the ratio of the hypothesized model fit to the independence 
model fit, had to be greater than 0.90. Finally, the Root Mean Square Error of 
Approximation (RMSEA), which adjusts for degrees of freedom based on population 
discrepancies, had to be less than 0.08.  
Results 
In the following sections, an overview of the background variables and the reading 
literacy performances for the different top-performing countries will be presented. 
Thereafter, a series of structural models for the prediction of reading literacy will be 
presented. 
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Descriptive Statistics 
An overview of the mean scores on the RLT and the mean scores for the background 
variables is presented in Table 6.1 together with the standard deviations. In order to 
adequately estimate the relevant population characteristics, the PIRLS sampling 
weights as described in the PIRLS Procedure section were used. The figures are for 
the complete dataset with 19,791 students.  
Reading Literacy Test 
The performances on the RLT differed significantly for the five top-performing 
countries (F(4, 19786) = 34.45 p < .001) although the differences were very small. 
Using Bonferroni corrected contrasts it was found that the students in Sweden 
performed significantly higher and the students in Latvia performed significantly lower 
than the students in the other three countries on the RLT. The students in the 
Netherlands, England, and Bulgaria did not differ significantly from each other. 
Background Variables  
For the background variables, as described in the Procedure section, the skewness 
(i.e., asymmetry of the distribution) and kurtosis (i.e., peakedness of the distribution) 
were between the limits of minus two and plus two for each country with the 
exception of the following variables: home language (i.e., most students always 
spoke the test language at home in all five countries); number of hours of instruction 
per school year (kurtosis > 2 for all five countries); newspaper (almost all of the 
students had a newspaper at home in Sweden); computer (almost all of the students 
had a computer at home in Sweden and the Netherlands); school resources (kurtosis 
> 2 for Sweden); school safety (kurtosis > 2 for Sweden and Latvia); reading 
assessment (kurtosis > 2 for Bulgaria); home language of the school population 
(most students in school spoke the test language at home in Sweden, Netherlands, 
England, and Latvia); and class size (skewness and kurtosis > 2 for Sweden). 
Analyses of variance showed all of the countries to differ significantly from each other 
with respect to the occurrence of all eighteen background variables. Multiple 
comparisons with Bonferroni correction were applied to the differences between the 
countries and, in the following, all of the reported differences are significant at a level 
of .001 unless otherwise specified.  
Student-level Variables. In general, the differences in the averages for the student-
level variables across the five top-performing countries were rather small. First, the 
children’s reading habits and attitudes differed significantly across the top-performing 
countries (F(4, 19625) = 263.61). Children in Bulgaria showed the most positive 
reading habits and attitudes, followed by children in Sweden, the Netherlands, and 
Latvia (who did not differ significantly from each other), and then England (p < .05). 
The home reading climate also differed significantly across the five top-performing 
countries (F(4, 16208) = 174.45). Students in Sweden had the most positive home 
reading climate, followed by students in England, who were followed by students in 
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Table 6.1. Descriptive Country Statistics for Reading Literacy and 18 Background 
Variables
Variable Sweden Netherl. England Bulgaria Latvia 
RLT (250–773) 561 (62) 554 (53) 553 (83) 550 (79) 545 (58) 
Student-level variables      
Child Reading (1-4) 3.13 
(.53)
2.94
(.57)
2.87
(.58)
3.20
(.54)
2.92
(.53)
Home Reading Climate (1-5) 4.06 
(.81)
3.69
(.78)
3.84
(.87)
3.64
(.97)
3.76
(.65)
Reading Interaction (1-3) 2.17 
(.35)
2.26
(.36)
2.56
(.34)
2.35
(.45)
2.32
(.36)
Home Language (1-3) 2.89 
(.34)
2.82
(.46)
2.88
(.36)
2.81
(.45)
2.91
(.32)
Preschool (0-5) 3.23 
(1.59)
2.99
(1.40)
2.89
(1.53)
3.66
(1.86)
2.11
(1.72)
Newspaper (0-1) 0.88 
(.32)
0.68
(.46)
0.78
(.42)
0.41
(.49)
0.66
(.47)
Computer (0-1) 0.95 
(.22)
0.92
(.26)
0.85
(.36)
0.18
(.38)
0.29
(.45)
School-level variables      
School Resources (a) (1-4) 3.27 
(.63)
3.39
(.44)
-- 2.51 
(.72)
2.97
(.57)
School Safety (a) (1-4) 3.16 
(.48)
2.78
(.43)
-- 3.11 
(.58)
3.11
(.45)
School Climate (1-5) 3.82 
(.54)
3.37
(.42)
3.61
(.97)
3.08
(.65)
3.12
(.41)
Reading Materials (1-4) 2.91 
(.47)
2.61
(.53)
2.88
(.50)
2.33
(.44)
2.54
(.37)
Reading Assessment (1-4) 2.65 
(.55)
2.99
(.50)
3.00
(.43)
3.46
(.33)
3.25
(.34)
Reading Literacy Ed. (1-4) 2.42 
(.48)
2.64
(.51)
3.16
(.43)
3.46
(.36)
3.21
(.37)
Hours of instruction (320-
1330) 
860.06 
(124.53) 
1081.69 
(58.13)
958.28 
(67.97)
613.63 
(145.22) 
666.34 
(112.65) 
Home Language School 
Population (1-4) 
1.45
(.91)
1.33
(.83)
1.27
(.79)
1.92
(1.26)
1.20
(.56)
Economic Background 
School Population (1-4) 
1.84
(.96)
1.65
(.93)
2.11
(1.02)
2.72
(1.08)
2.43
(.90)
Urbanization School 
Location (1-3) 
2.03
(.58)
2.16
(.87)
1.73
(.78)
1.60
(.85)
1.93
(.90)
Class Size (7-57) 24.34 
(7.05)
26.33
(5.00)
29.01
(4.90)
21.48
(4.88)
23.09
(6.41)
(a) Variable not assessed in England. 
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Latvia (p < .05). Students in the Netherlands and Bulgaria did not differ significantly 
from each other and performed significantly lower than the students in the other three 
countries. The reading interaction between the parents and the children was also 
found to differ significantly across the top-performing countries (F(4, 16210) = 
388,54). Parents in England reported the highest level of reading interaction with 
their children, followed by parents in Bulgaria, Latvia, the Netherlands, and Sweden, 
respectively. All of the differences between the countries were very significant (p < 
.001) with the exception of the difference between Bulgaria and Latvia which was 
nevertheless still significant (p < .05). The frequency with which the home language
of the students was the same as the test language differed significantly across the 
five countries (F(4, 19491) = 43.05). The greatest percentage of students spoke the 
test language at home in Latvia, followed by Sweden, which did not differ significantly 
from England (p > .05). The difference between Latvia and England was 
nevertheless significant at the .05 level. England was followed by the Netherlands 
and Bulgaria (p < .001), but the difference between the Netherlands and Bulgaria 
was not significant (p > .05). The length of preschool attendance similarly differed 
across the top-performing countries (F(4, 15987) = 369.58). The parents of the 
students in Bulgaria reported the greatest number of years of preschool, followed by 
Sweden, the Netherlands, and England (with these three countries not differing 
significantly from each other); and Latvia. The presence of a newspaper in the home 
differed significantly for the five countries (F(4, 19343) = 708.68). Most of the 
students in Sweden reported having a daily newspaper in the home, followed by 
England, the Netherlands, and Latvia (with these three countries not differing 
significantly from each other); the fewest students reported the presence of a daily 
newspaper in the home in Bulgaria. Finally, the presence of a computer in the 
children’s home also differed significantly across the top-performing countries (F(4,
19307) = 4828.02). While all of the countries differed significantly from each other, 
the differences between Sweden, the Netherlands, and England – on the one hand – 
and Bulgaria and Latvia – on the other hand – were extreme with the latter two 
countries having fewer computers at home than the former countries.  
School-level Variables. The top-performing countries also differed significantly from 
each other with respect to the occurrence of the 11 school-level variables. In general, 
the differences between the top-performing countries were larger for the school-level 
variables than for the student level-variables. To start with, the principals reported the 
extent to which their school’s capacity to provide instruction was affected by 
shortages or inadequate school resources. This question was not posed in England 
for privacy reasons. The schools in the Netherlands were least affected by such 
resource problems, followed by Sweden, Latvia, and Bulgaria, respectively (F(3,
15649) = 1535.31). The school principals were similarly asked to report the extent to 
which a number of situations were a problem for school safety. This question was 
also not posed in England for privacy reasons. The principals in Sweden reported the 
fewest problems on average, followed by those in Bulgaria and Latvia (which did not 
differ significantly), and the Netherlands (F(3, 15847) = 484.31). The school climate
was reported to be most positive in Sweden, followed by England, the Netherlands, 
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Latvia, and Bulgaria (with the latter two not differing significantly from each other) 
(F(4, 18930) = 1122.69). The frequency with which the students read different 
reading materials (i.e., types of texts) as part of their reading instruction was highest 
for Sweden, followed by England, the Netherlands, Latvia, and Bulgaria, with 
Sweden and England not differing significantly from each other (F(4, 18748) = 
1028.29). The frequency with which the teachers used different techniques for 
reading assessment was highest in Bulgaria, followed by Latvia; England and the 
Netherlands (which did not differ significantly from each other); and Sweden (F(4,
18762) = 1932.52). The frequency with which the teachers asked students to do 
various things to develop reading comprehension skills and strategies (i.e., reading 
literacy education) was highest in Bulgaria, followed by Latvia, England, the 
Netherlands, and Sweden, respectively (F(4, 18751) = 3911.48), with all of the 
differences between the countries significant. The number of hours of instruction per 
school year also differed significantly across the countries (F(4, 16019) = 9091.05). 
The Netherlands had the greatest number of hours on average, followed by England, 
Sweden, Latvia, and Bulgaria, respectively. Once again, the difference between the 
Netherlands, England, and Sweden – on the one hand – and Latvia and Bulgaria – 
on the other hand – was extremely large. The home language of the school 
population (i.e., percentage of the students not speaking the language of testing at 
home) differed minimally but nevertheless significantly across the countries (F(4,
18548) = 317.14). The principals in Bulgaria reported the highest percentage of 
students not speaking the language of the test at home, followed by Sweden, the 
Netherlands, and England (with the latter two not differing significantly from each 
other), and then Latvia, which differed significantly from England (p < .05). The 
economic background of the school population differed significantly across the top-
performing countries (F(4, 18255) = 699.93). In Bulgaria, the school principals 
reported the highest percentage of students from economically disadvantaged 
homes, followed by Latvia, England, Sweden, and the Netherlands, respectively. 
Similarly, the urbanization of the school location differed minimally but significantly 
across the five countries (F(4, 18642) = 298.69). The Netherlands had the most rural 
schools on average, followed by Sweden, Latvia, England, and Bulgaria, 
respectively. Finally, class size differed significantly for the five top-performing 
countries with England having the largest classes, followed by the Netherlands, 
Sweden, Latvia and Bulgaria in that order (F(4, 18677) = 744.92).  
Structural Models 
General Model 
A series of structural models was tested with performance on the RLT as the 
dependent variable4. The analyses were performed on the unweighted data as we 
were only searching for relations between the variables and did not want to estimate 
population characteristics. Multiple regression analyses were used to test the 
                                                          
4 The figures reported for all of the models are the standardized regression coefficients. Those 
parameters significant at a level of 0.001 are indicated with three asterisks; those at a level of 
0.01 with two asterisks; and those at a level of 0.05 with one asterisk. 
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relations between all 18 of the background variables and the dependent variable of 
reading literacy. Structural equation modeling was used to test whether the 
regression coefficients were equivalent for the five countries and to estimate one 
common solution.  
The fit indices indicate a satisfactory fit, which means that the regressions were equal 
for the five countries (chi-square= 538.574, df=70, p=.000, gfi=.994, nfi=.987, 
rmsea=.048, srmr=.023). The chi-square coefficient shows minor differences to be 
significant, but this is probably due to the large sample size as the values of the other 
fit indices clearly show the same model to fit all five of the top-performing countries 
and differences between the countries to not play a significant role in the prediction 
of reading literacy. 
Table 6.2. Standardized Regression Coefficients from General Model used to predict 
Reading Literacy on the basis of both Student and School Background Variables (n= 
14,383) 
Background Variable E
Student-level variables
Child Reading .387** 
Home Reading Climate .173** 
Reading Interaction .000 
Home Language .074** 
Preschool .036** 
Newspaper .058** 
Computer .017* 
School-level variables
School Resources (1) -.005 
School Safety (1) -.015
School Climate .083** 
Reading Materials -.006 
Reading Assessment .002 
Reading Literacy Education .003 
Hours of Instruction -.007   
Home Language School Population -.030**
Economic Background School Population -.070**
Urbanization School Location .003 
Class Size .067** 
(1) Variable not assessed in England (ȕ = .000). 
In Table 6.2, the common metric standardized solution is presented. As can be seen, 
child reading appears to be the most important predictor of reading literacy, followed 
by home reading climate. Home language and the presence of a newspaper or a 
computer in the home also contribute significantly as well as the length of preschool 
attendance. Reading interaction between parents and children did not predict reading 
literacy for the five top-performing countries. For the school-level variables, school 
climate was found to be the most important predictor of reading literacy, followed by 
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the economic background of the school population and the home language of the 
school population, and thereafter class size – with students in larger classes 
performing better on the RLT than students from smaller classes. According to this 
model, the remainder of the school-level variables did not predict reading literacy for 
the top-performing countries.  
Student-level Predictors for Five Countries Separately 
In Table 6.3, an overview of the prediction of reading literacy by the seven student-
level variables for each of the five top-performing countries separately is presented.  
Table 6.3. Standardized Regression Coefficients from the Model predicting Reading 
Literacy using Seven Student Background Variables for each of the Five Top-
performing Countries.
Student-level Variable Sweden Netherlands England Bulgaria Latvia 
Child Reading .43 *** .43 *** .42 *** .37 *** .38 *** 
Home Reading Climate .16 *** .23 *** .21 *** .23 *** .21 *** 
Reading Interaction .01 -.06 *** .06 ** .01 .03  
Home Language .14 *** .06 ** .14 *** .06 *** .09 *** 
Preschool .10 *** .07 *** .04 -.03 .04 * 
Newspaper .04 ** .09 *** .06 ** .02 .14 *** 
Computer .04 *** .10 *** .09 *** .03 * -.003 
Despite the fact that our multigroup analysis showed reading performance to be 
predicted by largely the same variables for the five top-performing countries, some 
minor differences between the countries were nevertheless detected. The seven 
student-level variables explained 31.8% of the total variance in reading literacy for 
Sweden, 32.5% for the Netherlands, 34.6% for England, 28.8% for Bulgaria, and 
28.1% for Latvia. Just as in the general model, child reading was the most important 
predictor of reading literacy for each of the countries separately and followed by 
home reading climate. Similarly, home language was the next most important 
predictor for Sweden, England, and Bulgaria. In Latvia, the presence of a newspaper 
in the home was more important than speaking the language of the test at home. In 
the Netherlands, home language was found to be the weakest student-level 
predictor. The presence of a computer was a significant predictor for four of the 
countries with Latvia as the exception. In the Netherlands and England, the 
predictive power of having a computer in the home was strongest. Length of 
preschool attendance was a significant predictor of reading literacy in Sweden, the 
Netherlands, and – to a lesser extent – Latvia. The presence of a newspaper in the 
home was also a significant predictor of reading literacy in not only Latvia but also in 
the Netherlands, England, and Sweden although to a lesser extent in the latter three 
countries. Interestingly, reading interaction – which did not predict reading literacy in 
the general model – predicted reading literacy positively in England and negatively in 
the Netherlands. 
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School-level Predictors for Five Countries Separately 
In Table 6.4, the results for the prediction of reading literacy by the 11 school-level 
variables for each of the five top-performing countries separately are presented. The 
original school-level data for 662 schools were used: 136 schools in Sweden; 113 
schools in the Netherlands; 122 schools in England; 161 schools in Bulgaria; and 
130 schools in Latvia. The school-level variables were found to explain 28.3% of the 
total variance in reading literacy for Sweden, 40.6% for the Netherlands, 33.6% for 
England, 37.0% for Bulgaria, and 45.3% for Latvia. It is clear that, just as in the 
general model, many of the school-level variables do not predict reading literacy. The 
same variables as in the general model proved significant for some of the individual 
countries. The home language of the school population was found to be an important 
predictor for Sweden, Bulgaria, and the Netherlands.  
Table 6.4. Standardized Regression Coefficients from the Model predicting Reading 
Literacy using Eleven School Background Variables for each of the Five Top-
performing Countries. 
School-level Variable Sweden Netherl. England Bulgaria Latvia 
School Resources (1) .03 -.10 -- -.11 -.02 
School Safety (1) .09 -.03 -- .01 .08 
School Climate .19 * .30 ** .26 ** .15 .01 
Reading Materials -.03 .09 -.001 -.05 .13 
Reading Assessment .08 .06 .03 .02 -.10 
Reading Literacy Education -.08 -.03 .02 -.07 .06 
Hours of Instruction -.02 .03 -.13 -.08 .01 
Home Language School Pop. -.36 *** -.22** -.10 -.26 ** -.02 
Ec. Background School Pop. -.07 -.17  -.34 *** -.21 * -.21 ** 
Urbanization School Location -.06 .10 -.03 -.02 -.29 ** 
Class Size .04 .31 *** .11 .20 * .27 ** 
(1) Variable not assessed in England. 
The economic background of the school population was found to be an important 
predictor for England, Bulgaria, and Latvia. School climate predicted reading literacy 
for the Netherlands, England, and Sweden. Class size was an important predictor for 
the Netherlands, Latvia, and Bulgaria. The urbanization of the school location did not 
predict reading literacy in the general model but constituted the most important 
school-level predictor of reading literacy in Latvia with the students in urban schools 
performing better than the students in rural schools. 
All Predictors for Five Countries Separately 
In Table 6.5, the results for the models predicting reading literacy on the basis of 
both the student- and school-level variables for the five top-performing countries 
separately are presented. The number of schools for the testing of these models was 
artificially multiplied by assigning the school-level variables to each student in the 
relevant school. Such a model was found to explain 34.0% of the total variance in 
reading literacy for Sweden, 35.5% for the Netherlands, 38.6% for England, 31.7% 
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for Bulgaria, and 33.8% for Latvia. Largely the same variables as in the general 
model (see Table 6.2) again proved most important. Child reading and home reading 
climate were the most important predictors of reading literacy for all five of the 
countries. School climate only predicted reading literacy in Sweden, the Netherlands, 
and England. Speaking the language of the test at home significantly predicted 
reading literacy in all of the countries but only to a minimal extent in the Netherlands. 
The economic background of the school population did not predict reading literacy in 
Sweden. Class size was a significant predictor for each country. The presence of a 
newspaper in the home was a significant predictor for the Netherlands, England, and 
Latvia. Length of preschool attendance was particularly important for Sweden and – 
to a lesser extent – the Netherlands and Bulgaria. The home language of the school 
population was a significant predictor of reading literacy in Sweden and the 
Netherlands while the student-level variable of speaking the language of the test at 
home was also taken into account within this model. The presence of a computer in 
the home also proved significant for each country with the exception of Bulgaria.  
Of the variables that did not predict reading literacy in the general model, the 
following were found to do this for one or more of the individual countries. Reading 
interaction between the parents and children was found to be an important predictor 
Table 6.5. Standardized Regression Coefficients from the Model predicting Reading 
Literacy using both Student and School Background Variables for each of the Five 
Top-performing Countries.
Background Variable Sweden Netherl. England Bulgaria Latvia 
Student-level Variables      
Child Reading .43 *** .42 *** .43 *** .37 *** .37 *** 
Home Reading Climate .15 *** .21 *** .17 *** .20 *** .17 *** 
Reading Interaction .02  -.06 ** .06 ** .02 .02 
Home Language .12 *** .04 * .12 *** .06 *** .10 *** 
Preschool .09 *** .05 * -.02  -.03 * .02 
Newspaper .02 .09 *** .05 ** .01 .14 *** 
Computer .03 * .08 *** .06 ** .01 -.04 * 
School-level Variables      
School Resources (1) .01 -.02 -- -.06 *** -.01 
School Safety (1) -.01 -.04 -- .01 .01 
School Climate .10 *** .13 *** .10 *** .02 .004 
Reading Materials -.01 .03 -.02 -.05 ** .06 ** 
Reading Assessment .02 -.02 -.004 .02 -.04 * 
Reading Literacy Education .02 -.02 .03 -.07 *** .02 
Hours of Instruction .01 .02 -.03 -.05 *** .004 
Home Language School Pop -.09 *** -.04 * -.03 -.003 -.02 
Ec. Background School Pop. -.01 -.07 ** -.12 *** -.08 *** -.12 *** 
Urbanization School Loc. .01 .06 *** -.004 .02 -.08 *** 
Class Size .05 *** .06 ** .06 ** .13 *** .09 *** 
(1) Variables not assessed in England 
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of reading literacy in England (positive) and the Netherlands (negative!). School 
resources, reading materials, reading literacy education, and the number of hours of 
instruction per year all predicted reading literacy negatively in Bulgaria. Reading 
materials was a positive predictor of reading literacy in Latvia while reading 
assessment negatively predicted reading literacy there. Finally, the urbanization of 
the school location was a significant predictor of reading literacy in both Latvia (with 
urban schools performing better) and the Netherlands (with rural schools performing 
better).
Conclusions and Discussion 
The Prediction of Reading Literacy in Top Performing Countries 
The results of our study show the reading literacy outcomes for the five top-
performing countries to be significantly predicted by ten of the international success 
factors described by the IEA. One general model could be applied to the five top-
performing countries. The fact that the five countries greatly differ with respect to 
their socioeconomic backgrounds did not call for separate models. 
Child reading and the home reading climate clearly played the most important role in 
the prediction of reading literacy. Children who read more for fun and had more 
positive reading attitudes performed best on the RLT. This finding is in line with those 
of earlier studies. According to Verhoeven and Snow (2001), motivated readers 
expend more effort learning to read, spend more time reading, and may thus become 
more successful and engaged readers. The characteristics of a positive home 
reading climate within the present study were high-educated parents with positive 
reading attitudes and many books in the home. And these types of variables have 
also been found to predict reading literacy in other studies such as those from 
Eccles, Wigfield, and Schiefele (1998) or Rowe (1991) who found the development of 
literacy to be positively influenced in homes where the purpose and relevance of 
literacy is emphasized.  
Home language was the next student-level variable to significantly predict reading 
literacy with those students who always speak the test language at home 
outperforming those students who sometimes or never speak the test language at 
home. The results of other studies (e.g., Cummins, 1984; Lambert, & Tucker, 1972; 
Van Elsäcker, 2002) have similarly shown students who speak the language of 
instruction at home to outperform students who speak another language at home.  
The presence of a newspaper in the home also predicted reading literacy significantly 
in our general model. Although the presence of a newspaper in the home is often 
taken to reflect the socioeconomic background of the family, the results of the factor 
analyses showed the presence of a newspaper in the home to constitute a separate 
predictor of reading literacy for the five top-performing countries studied here. The 
children in homes with a daily newspaper presumably see their parents reading more 
often than other children and thereby see the application of such specific reading 
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skills as skimming, scanning, recognition of writing styles, and summary and 
justification of text content more often as well.  
Just as the presence of a newspaper in the home, the presence of a computer in the 
home significantly predicted reading literacy and is also frequently taken to reflect the 
socioeconomic background of the family. Once again, the results of the factor 
analyses showed the presence of a computer in the home to be an independent 
predictor. It should be noted that in three of the five countries, however, almost every 
student had a computer in the home. Students with a computer in the home 
performed better on the RLT than students without a computer in the home although 
the impact of time spent using a computer on reading literacy is less straightforward 
than one might expect. According to Tapscott (1998), for example, the acquisition of 
computer literacy can facilitate learning in other areas. According to Lankshear et al. 
(1997), however, the increased use of computers may distract and actually “deskill” 
children (i.e., decrease their learning and practice of basic reading and writing skills 
in addition to handwriting skills). Further research should clearly address this issue. 
The length of preschool attendance has been found to positively relate to reading 
literacy (Stewart, 2004), and the results of our study show this simple measure of 
preschool attendance to indeed predict reading literacy outcomes. The fact that 
children in preschool are generally surrounded by reading and writing materials and 
often undertake such activities with peers may explain the development of better 
reading skills among such children. The initial stages of learning to read have been 
shown to be crucial for the future development of children (Stewart, 2004). Further 
research is nevertheless needed to identify the specific characteristics of the 
preschools in particularly literate countries and thereby advise policy makers on the 
organization of good preschool instruction.  
Rather surprisingly, one of the most important predictors of reading literacy within the 
general model was a school-level variable. In fact, the variable of school climate was 
found to be a more important predictor of reading literacy than the student-level 
variable of home language. In schools where the principals were positive about 
teacher job satisfaction, teacher expectations with regard to student achievement, 
parental support for student achievement, student respect of school property, and 
student desire to do well in school, the students were also found to perform relatively 
better on the RLT. Similarly, Allington and Johnston (2000) have emphasized the 
importance of respectful, supportive, and productive communication between both 
students and teachers and the students themselves.  
Another significant school-level predictor of reading literacy for the five top-
performing countries was the background of the school population. On average, 
students in schools with more students from economically disadvantaged homes or 
speaking a language other than the test language at home performed lower on the 
RLT than other students. The nature of the school population has also been found to 
influence the literacy performance of students in previous studies (e.g., Overmaat, 
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Roeleveld, & Ledoux, 2002; Westerbeek, 1999). While our models contained various 
socioeconomic indicators (e.g., home reading climate, home language, presence of 
newspaper, presence of a computer), the population of the school was still found to 
influence the achievement of individual students. In addition, class size played a role 
in the reading achievement of the students in the top-performing countries. Contrary 
to common sense and the results of previous research (e.g., Pritchard, 1999; 
Watling, 1996; Robinson, 1990), however, the students in larger classes showed 
better reading literacy skills. The explanation for this finding does not lie in the 
degree of urbanization for the school location, as this variable was included in the 
model, but probably the availability of better facilities to provide good reading 
instruction in larger schools (e.g., remedial teachers, expensive training programs). 
Differences between Top Performing Countries 
While the general model clearly applies to all five of the top-performing countries, 
some minor differences between the countries were also detected. The incidence of 
all 18 background variables clearly differed across the five countries although the 
differences for the student-level variables were relatively small. For the student-level 
variables, the most marked difference was observed for the presence of a computer 
in the home with the Western European countries of Sweden, the Netherlands, and 
England having many computers in the home and the Eastern European countries of 
Bulgaria and Latvia having relatively few computers in the home. The presence of a 
computer in the home was also a more important predictor of reading literacy in the 
Western countries than in the Eastern countries.  
Length of preschool attendance was a strong predictor of reading literacy in Sweden 
and, to a lesser extent, the Netherlands and Latvia. That is, Sweden appears to have 
the most effective preschools as the length of preschool attendance strongly predicts 
fourth-grade reading literacy for this country.  
Another remarkable difference between the top-performing countries was for the 
presence of a daily newspaper in the home. The presence of a newspaper 
constituted a significant predictor for the countries of Latvia, the Netherlands, and 
England while Bulgarian students reported the lowest presence of a newspaper and 
the Swedish students reported the highest presence.  
One of the most striking findings is that reading interaction between parents and 
children prior to elementary school predicted fourth-grade reading literacy positively 
in England and negatively in the Netherlands. The positive relation in England 
corresponds to our expectation that the frequency of parents undertaking reading 
activities with their children prior to elementary school and the frequency of parents 
talking about reading with their fourth grade children will stimulate the children’s 
reading development (Baker, Scher, and Mackler, 1997; Guthrie Bus, 2002; Schafer, 
Wang, & Afflerbach, 1995; Rowe, 1991). Alternative explanations are conceivable for 
the negative relation in the Netherlands. It is possible that those parents who are 
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particularly worried about their children’s literacy may read more often to their 
children. Alternatively, it may be the case that higher educated parents have less 
time to interact with their children but their children are generally more intelligent and 
thus better readers. However, parental education was already taken into account 
with the variable home reading climate.  
The differences for the school-level variables were relatively large with the Eastern 
European countries often deviating from the Western European countries. Those 
variables showing relatively small differences across countries were generally found 
to be the most important predictors of reading literacy and those variables showing 
the largest differences across countries were found to be relatively unimportant for 
the prediction of reading literacy. The one exception to this pattern for the school-
level variables was school climate, which showed major differences across the 
countries and was also found to be an important predictor of reading literacy. Closer 
inspection of the individual country results, however, showed school climate to only 
be a significant predictor for the three Western European countries. The descriptive 
statistics show the school principals in these countries to characterize the climate in 
their schools more positively than in the other two countries. It is possible that school 
climate can contribute to reading literacy in the Western European countries because 
the basic instructional needs of the students are already met in these more 
prosperous countries but not in the less prosperous Eastern European countries. 
Perhaps future research can tell us more. 
Surprisingly, the economic background of the school population in Sweden did not 
predict reading literacy while this was found to be the case in the other four top-
performing countries. Even in the Netherlands, where the smallest percentage of 
students was found to come from economically disadvantaged homes on average, 
economic background played a role in the prediction of reading literacy. It may be 
that the educational system in Sweden clearly addresses the special literacy needs 
of children from economically disadvantaged homes, but future research is needed to 
clarify this issue.  
The urban schools outperformed the rural schools in Latvia while the opposite was 
found to be the case in the Netherlands where the rural schools outperformed the 
urban schools. One explanation for this finding may be that the urban schools in 
Latvia have greater financial resources than the rural schools while the urban schools 
in the Netherlands tend to have more problematic school populations than the rural 
schools although a number of characteristics of the school population were already 
taken into account within the model. It is also possible that the rural schools in Latvia 
are really isolated and therefore disadvantaged while the rural schools in the 
Netherlands are never really isolated due to the high density of the population in the 
Netherlands. 
It should be noted that Bulgaria and Latvia appeared to be disadvantaged with 
respect to England, Sweden, and the Netherlands but still belonged to the top-
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performing countries in the IEA research. Our results showed Bulgaria and Latvia to 
have relatively many students coming from an economically disadvantaged 
background, relatively few school resources, relatively small classes, and relatively 
few hours of instruction per year. At first sight, Bulgaria and Latvia appear to 
compensate for this lack with a greater amount of reading literacy education and 
reading assessment, but our results show reading literacy education and reading 
assessment to never predict reading literacy in a significant positive manner for the 
top-performing countries.  
In the model incorporating both student- and school-level variables, the four school-
level variables of reading materials, reading literacy education, number of hours of 
instruction per year, and school resources negatively predict reading literacy in 
Bulgaria. Perhaps the schools in Bulgaria should take a critical look at these aspects 
of their education system, but the lack of any further predictive power for these 
variables suggests that they do not play a role in the reading literacy success of the 
other top-performing countries. 
Some Limitations on the Present Study 
There are, of course, some possible limitations on the present study. First, we used 
indirect measures for both the home and school variables. More detailed information 
on the actual practices of teachers might have allowed reading materials, reading 
assessment, and reading literacy education to contribute significantly to the 
prediction of reading literacy. In any case, longitudinal research on the relations 
between didactic methods and student performance may provide greater insight into 
the relations between such school-level variables and reading literacy.  
The collection of cross-sectional data means that no firm conclusions can be drawn 
about the direction of the observed relations between variables. Additional 
experimental, intervention, and longitudinal studies are clearly needed to attain a 
better understanding of the influences of various child, home, and school factors on 
the development of children’s literacy.  
Finally, to incorporate the student- and school-level variables within a single model, 
each answer at the school-level was assigned to all of the students in the relevant 
school. This artificially enlarged the amount of data assessed at the school level and 
resulted in a larger number of significant school-level predictors in Table 6.5 relative 
to Table 6.4 where the regression coefficients are based on the actual number of 
responses. The percentages of explained variance also cannot be compared 
because the model with student-level variables (Table 6.3 and 6.5) predicts the 
average student score while the model with school-level variables  (Table 6.4) 
predicts the average school score.  
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Practical Implications 
The results of the present study have some important implications for actual practice. 
Reading in particularly literate countries is mainly predicted by child reading and 
home reading climate. School climate also played a substantial role. Those parents 
and teachers who have a love of reading apparently can pass this on to their children 
and students, respectively, and are therefore good role models. Parents and 
teachers can actively create a positive reading climate by surrounding children with 
books, newspapers, and computers; reading aloud to children; and allowing time to 
read for pleasure. In line with the engaged reading model (Guthrie & Anderson, 
1999), the results of the present study also show positive reading attitudes and 
frequent reading for fun to be key ingredients for the development of reading literacy. 
In order to develop reading literacy skills, teachers should thus provide instruction 
and select materials that facilitate reading for fun and promote a positive reading 
attitude (also see Pressley, 1998, among others). The relations between reading 
literacy and reading attitudes may be reciprocal, however, and those children who 
are relatively good readers may therefore be more likely to read for fun and have a 
more positive attitude towards reading than children who are not as good at reading.  
With regard to educational policy, the finding that the population of a school 
influences the achievement of individual students even after their socioeconomic 
backgrounds have been taken into account has some important implications for the 
teaching of literacy in schools with a diverse student population. It may be that the 
literacy programs in such schools simply do not accommodate the needs of the 
students from different backgrounds to a sufficient extent. Future research should 
certainly address this question. In any case, students from economically 
disadvantaged homes and students speaking a language other the language of 
instruction at home should not be concentrated within the same school. Given that 
our results show students in larger classes to perform better on the RLT than 
students in smaller classes, future research should examine the specific 
characteristics of the larger classes in particular. The aim of future policy should also 
then be to establish as many schools with classes that have these characteristics as 
possible. Furthermore, early preschool attendance should be stimulated by adequate 
organization of the preschools and making the benefits of preschool attendance 
abundantly clear for parents. 
In closing, policy makers can help their country become a top-performing country 
within the domain of reading literacy. In order to promote the development of reading 
literacy, attention should be paid to the school climate, the school population, class 
sizes, and preschool policy. Over and above this, each country should take its own 
culture and unique characteristics into account to establish the most stimulating 
reading environment for elementary school children. 
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CHAPTER 7: GENERAL CONCLUSIONS AND DISCUSSION 
In the present dissertation, an attempt was made to unravel factors playing a major 
role in children’s reading literacy development. Most analyses were performed on 
data from the IEA Progress in International Reading Literacy Study (PIRLS 2001). 
The International Association for the Evaluation of Educational Achievement (IEA) 
intends to improve education by studying student achievement and the factors 
associated with it in educational systems around the world. PIRLS 2001 is the first in 
a continuing five-year cycle of trend studies in monitoring reading progress 
internationally. The PIRLS 2001 data were perfectly suitable for the aim of mapping 
variation in reading literacy in different cross-national contexts. The PIRLS definition 
of reading literacy reflects the modern view that reading literacy is a constructive and 
interactive process: Readers are supposed to develop effective reading strategies 
and learn how to reflect on reading for both literary and informational purposes.  
In this final chapter, the four research questions will be answered: (1) To what extent 
can the Dutch version of the RLT be considered as a valid instrument? (2) How can 
variation in reading literacy be explained in the Netherlands? (3) How can variation in 
reading literacy be explained in industrialized countries? (4) How can variation in 
reading literacy be explained in top-performing countries? The studies of reading 
literacy achievement in varying contexts will be followed by a general discussion on 
the prediction of reading literacy on the level of the student, the school, and the 
country. Subsequently, some implications for future international reading research 
will be described, including the impact of different kinds of bias; conditions for 
multilevel analyses, and the risks of the use of background questionnaires followed 
by some alternative data collection methods. The dissertation will be concluded with 
some important implications for parents, teachers, and educational policy.  
Reading Literacy Achievement in Varying Contexts 
The present dissertation describes variation in Reading Literacy within different 
cross-national contexts, with the Netherlands as frame of reference. First variation in 
reading literacy within the Dutch context will be examined, followed by reading 
literacy in industrialized countries and top-performing countries subsequently. 
The Dutch Context. 
The topics in Chapters 2 and 3 concerned variation in reading literacy with respect to 
the validity of the Dutch assessment tool and predictors of reading literacy in the 
Netherlands.  
Validity 
The IEA has conducted international studies since 1959, and as such developed 
international test instruments. During this long history of international test 
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development in different domains, a reliable and stable test-development procedure 
has been realized (see Chapter 2). The PIRLS Reading Literacy Test (henceforth 
RLT) consists of eight text passages with a number of multiple-choice and open-
ended items each. Statistics about test reliability and inter-scorer agreement within 
and between countries have shown that the IEA succeeded in developing a valid and 
reliable instrument for PIRLS 2001 (see Mullis Martin, Gonzalez, & Kennedy, 2003, 
pp. 296-298). The present dissertation corroborated the validity and reliability of the 
PIRLS RLT within the context of the Dutch situation and the Dutch language. We 
showed that the PIRLS RLT assesses the same skills as the national CITO Reading 
Literacy Test. Comparison of the linguistic characteristics of the Dutch and English 
versions of the PIRLS RLT revealed that the Dutch passages and items both 
contained a larger number of words as well as longer words than the English 
passages and items. However, the use of more and longer words neither produced a 
higher level of complexity with respect to content, sentence structure, text structure, 
or test items, nor did the Dutch children run out of time to finish the test. Our study 
also showed that the omission of passages and the modification or omission of test 
items after the field-testing of the reading literacy test did not affect the psychometric 
properties of the Dutch version of the test negatively or positively with respect to 
internal consistency, inter-scorer agreement, item-country interactions, and 
percentages of correct responding. 
Predictors of Reading Literacy 
Our study on predictors of reading literacy in the Dutch context revealed that 
Reading Literacy should be conceptualized as a multifaceted result of various school-
learned skills and reading motivation. In accordance with the Simple View of Reading 
(Hoover & Gough, 1990), language and word decoding skills of the children were 
found to predict a substantial portion of the variance in reading literacy. In addition, 
students’ mathematics skills explained a notable portion of the variance. This is in 
line with earlier research showing that a clear relation exists between children’s math 
and reading abilities in that texts often depart from problem situations and use either 
graphs or charts as explanatory devices (Lees, 1976; Paul, 1990; Wood, 1992). The 
importance of reading motivation has also been found in a wide range of earlier 
research showing that the enjoyment that readers derive from reading also motivates 
them to spend more time reading and thus become better readers (e.g., Baker, 
Afflerbach, & Reinking, 1996; Schunk & Rice, 1984; Van Kraaijenoord & Schneider, 
1999; Verhoeven & Snow, 2001). The multifaceted concept of reading literacy 
including decoding, language, mathematics, and reading motivation was successfully 
predicted on the basis of various student, home, and school-related factors.  
At the student-level, we showed children’s nonverbal intelligence to be an important 
predictor of reading literacy, similarly to what has been found in other studies (e.g., 
Alexander, Graham, & Harris, 1998; Schunk & Zimmerman, 1994). Academic self-
confidence was also an important predictor of reading literacy and even more 
important than reading self-concept. Children who believe that they perform well in 
school are motivated readers with a positive reading self-concept; they also have 
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well-developed decoding, language, and mathematics skills. Even though many 
researchers demonstrated a clear relation between students’ reading self-concept 
and reading skills, this variable did not play an important role within our final model 
(e.g., Baker, Afflerbach, & Reinking, 1996; Schunk & Rice, 1984). 
With respect to the child’s home environment, two important factors emerged. First, 
children who lived in homes with a large number of books, access to a computer, and 
access to a newspaper had better decoding and language skills and were more 
motivated readers than children without such reading resources at home. This is in 
line with earlier research showing that children with a good home reading 
environment develop good reading literacy skills (e.g., Leseman & De Jong, 1998; 
Rowe, 1991; Van der Voort, 2001). The second important home factor was the 
degree of parental involvement in school activities. We showed the frequency and 
quality of the communication between parents and the schools to be directly related 
to the children’s language and reading skills, in accordance with Epstein (1991) and 
Grolnick, Ryan, and Deci (1991).  
Two school-level factors appeared to be important predictors of Reading Literacy in 
the Netherlands. In line with Chrispeels, Castillo, and Brown (2000), students in 
classes with a positive classroom climate (i.e., infrequent bullying, hurting, and theft) 
had relatively high decoding skills and were motivated readers. We showed that 
classroom climate is of particular importance for decoding skills and reading 
motivation of children whose parents had little or no education and were born outside 
the Netherlands.  
Also at the level of the school, the team climate was found to be an important 
predictor. Allington and Johnston (2000) already emphasized the importance of 
respectful, supportive, and productive communication between both students and 
teachers. In our study, a positive team climate was characterized by a positive 
teacher attitude towards the students, as well as a good team spirit, teacher job 
satisfaction, and a principal who is able to encourage teachers.  
Reading Literacy in Industrialized Countries 
Chapters 4 and 5 include our search for the most important reading literacy 
predictors in industrialized countries. With information from PIRLS 2001 about 
children’s reading literacy performances and backgrounds, it was possible to gain 
insight in the influence of a country’s reading level on reading literacy performances 
of individual children. The effect of factors on respectively school-, class-, and 
student-level has also been studied.  
Variance on Different Levels 
One of the most important findings of this dissertation was that variance in reading 
literacy is mainly found at the level of the student and also partly at the level of the 
school. Class and country accounted for virtually none of the variance in reading 
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literacy. Nevertheless, the results of our multilevel analyses in Chapter 5 showed the 
variance at all levels to be significant, which means that omission of a particular level 
in the multilevel analyses would result in variance being falsely attributed to another 
level (Hox, 2002; Kreft & de Leeuw, 1998). Our model of European industrialized 
countries (Chapter 4) also indicated that the contribution of a country’s reading level 
to children’s reading literacy performances is probably usually overestimated. After 
taking into account the predictor variables, the country’s reading level accounted for 
only three percent of the total variance in reading literacy. The average reading level 
of a country compared to other European industrialized countries did not have much 
impact on reading achievement of young children, once conditions for trouble-free 
reading development have been fulfilled. It therefore, seems more useful to study 
important student- and school-level predictors to be able to fulfill these conditions. 
Student-level Predictors 
Firstly, student’s reading self-concept was found to play the most important role in 
the explanation of variance in reading literacy scores in industrialized countries. This 
is in line with results of earlier studies (e.g.,Baker, Afflerbach, & Reinking, 1996; 
Schunk & Rice, 1984). However, this finding is in contrast with the model of the 
Dutch context where reading self-concept did not predict reading literacy significantly. 
Interestingly, reading motivation did not contribute to the variance in reading literacy 
in the industrialized countries while this was one of the most important factors in the 
Dutch context. On average, children’s reading motivation in the Netherlands was the 
lowest of all industrialized countries, whereas their reading self-concept was above 
the average of the industrialized countries. Maybe, reading motivation becomes more 
important for children with low reading motivation on average, and reading self-
concept becomes less important in turn. 
Next, students who read for fun or watched television outside school more often had 
a higher reading achievement. Even though time spent watching television may 
reduce the amount of time available to read books (Van der Voort, 2001), television 
watching appears to improve children’s reasoning and text interpretation. The 
association of computer use with reading literacy was more complicated: Occasional 
computer use appeared to affect children’s reading literacy skills positively, whereas 
too little or too much computer use affected their reading-literacy skills negatively. It 
is certainly possible that students who spend too much time on the computer perform 
lower simply because they do not have time to read (cf. Lankshear, 1997), whereas 
some computer use probably improves computer-literacy skills, which in turn night 
improve their learning in other areas (cf. Tapscott, 1998).  
With respect to home climate of the students, the number of books in the home was 
found to influence reading literacy most substantially. The effect cannot be attributed 
to its relation to parental education, as parental education was controlled for in our 
multilevel approach (Chapter 5). Moreover, parental education was an independent 
significant predictor in our regression model (Chapter 4). A long history of reading 
literacy studies has already shown that the extent to which reading opportunities are 
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provided is an important predictor of reading attitudes and achievement (e.g., Baker, 
Scher, & Mackler, 1997; Bronfenbrenner, 1974; Grimmet & Mc Coy, 1980; Purves, 
1973; Spiegel, 1981). We also found that parents with a more positive attitude 
towards reading had children with better reading literacy skills, and the influence of 
this variable was higher in schools with lower reading literacy performances. 
Furthermore, we found that parents who undertook such literacy activities with their 
children as reading books, telling stories, singing songs, playing with alphabet toys, 
word games, writing letters/words, and reading signs and labels aloud before their 
children entered elementary school were found to have children with better reading 
literacy skills in fourth grade. Nevertheless, fourth graders who visited the library or a 
bookstore with their parents on a regular basis performed lower on the Reading 
Literacy Test. Also in contrast to what we expected (e.g., Baker et al, 1997; Wigfield 
& Asher, 2002), parents who read more frequently for information had children with 
lower reading achievement. 
Finally, in keeping with the results of earlier studies (e.g., Cummings, 1984; Lambert 
& Tucker, 1972; Van Elsäcker, 2002), students who speak the language of 
instruction at home have been found to outperform students who do not speak this 
language within the home environment.  
School-level Predictors 
Within the schools of the student, class size was found to play an important role: 
Students in larger classes performed better on the Reading Literacy Test. This is not 
in line with one might expect based on common sense and research (Pritchard, 
1999; Robinson, 1990; Watling, 1996). One possible explanation may be that larger 
classes generally occur in larger schools with many facilities like remedial teachers 
and additional reading programs. Another explanation may be that small classes 
generally occur in rural schools with less financial possibilities. Finally, teachers in 
smaller classes may be less active because they are less challenged. In addition, the 
economic background and the home language of the school population were found 
to play an important role. We showed that students in schools with many students 
coming from economically disadvantaged homes or speaking another language at 
home than at school performed lower. Given that parental education and home 
language were controlled for, this effect cannot be attributed to the individual 
backgrounds of the students. The nature of the school population has also been 
found to influence the literacy performance of students in previous studies (e.g., 
Overmaat, Roeleveld, & Ledoux, 2002; Westerbeek, 1999). 
Our two studies on reading literacy in industrialized societies showed conflicting 
results with respect to the total number of instruction hours per school year. In our 
multilevel analyses, this variable did not significantly contribute to the explanation of 
the variance in reading literacy, whereas in our regression model for European 
countries, it was found to be the most important school predictor. However, it hardly 
correlated with reading literacy (positive in two countries and negative in one 
country), which lead us to conclude that the number of instruction hours does not 
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play an important role in reading literacy of individual children, which of course does 
not refer to the content of instruction. In addition, our regression model for European 
countries showed that children in schools where reading literacy skills are 
emphasized during the earlier grades become better readers than children in schools 
where this occurred later. However, this variable was not taken into account in our 
multilevel model due to outliers and extremely high PIRLS weights, which led to 
unreliable results. 
Reading Literacy in Top-performing Countries 
In Chapter 6, we showed the reading literacy outcomes of the five PIRLS top-
performing countries to be significantly predicted by ten of the international success 
factors described by the IEA. The fact that the five countries greatly differed with 
respect to their socioeconomic backgrounds did not call for separate models. 
Like in industrialized countries, a couple of student-level predictors were shown to 
play an important role in reading literacy. Child reading and home reading climate 
clearly played the most important role in the prediction of reading literacy. Children 
who read more for fun and had more positive reading attitudes performed best on the 
RLT. This finding is in line with the results of earlier chapters and earlier studies 
(Eccles, Wigfield, & Schiefele, 1998; Rowe, 1991; Verhoeven and Snow, 2001). 
Home language was also an important predictor in the top-performing countries. 
Furthermore, the presence of a newspaper in the home played an important role in 
top-performing countries. The children in homes with a daily newspaper presumably 
saw their parents reading more often than other children, and thus probably saw the 
application of such specific reading skills as skimming, scanning, recognition of 
writing styles, and justification of text content more often as well. Like the presence of 
a newspaper in the home, the presence of a computer in the home significantly 
predicted reading literacy. Both are frequently taken to reflect the socioeconomic 
background of the family. However, the results of a factor analysis showed both 
variables to be independent predictors. Students with a computer in the home 
performed better on the RLT than students without a computer in the home.  
In addition, the results of our study showed the length of preschool attendance to 
predict reading literacy outcomes (cf. Stewart, 2004). The fact that children in 
preschool are generally surrounded by reading and writing materials and often 
undertake such activities with peers may explain the development of better reading 
skills among such children. The initial stages of learning to read are crucial for the 
future development of children’s reading skills.  
Rather surprisingly, one of the most important predictors of reading literacy in top-
performing countries was a school-level variable. As in the analyses of the 
industrialized countries, schools with a positive school climate (i.e., where the 
principals were positive about teachers’ job satisfaction, teachers’ expectations with 
regard to student achievement, parental support for student achievement, student 
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respect of school property, and student desire to do well in school), students were 
found to perform relatively better on the RLT. The next significant school-level 
predictor was also equal to one of the predictors in industrialized countries, namely 
school population. On average, students in schools with more students from 
economically disadvantaged homes or speaking a language other than the test 
language at home performed lower on the RLT than other students. While our 
models contained various socioeconomic indicators (e.g., home reading climate, 
home language, presence of newspaper, presence of a computer), the population of 
the school was still found to influence the achievement of individual students. In 
addition, again class size played a role in the reading achievement of the students in 
the top-performing countries with students in larger classes showing better reading 
literacy skills. The explanation for this finding does not lie in the degree of 
urbanization for the school location, as this variable was included in the model, but 
probably the availability of better facilities to provide good reading instruction in larger 
schools (e.g., remedial teachers, expensive training programs). 
Variation in Reading Literacy Revisited 
In the following paragraphs, a general conclusion will be drawn based on all studies 
as described above. Our four studies on prediction of reading literacy within different 
national and international contexts identified important predictor variables on both 
student and school level. Whereas the IEA international report (Mullis, Martin, 
Gonzalez, & Kennedy, 2003) focuses on differences between the participating 
countries, in the present dissertation similarities between prediction models are more 
prominent. In the following, similarities as well as differences will be discussed.  
Student level  
On the level of the student, children’s reading habits and attitudes were the most 
important predictors of reading literacy in all national and international contexts. The 
frequency with which students read for fun outside school, and to a lesser extent the 
frequency they used a computer and watched television outside school positively 
affected reading literacy achievement. However, too much computer use and 
television watching was negatively related to reading literacy outcomes. The 
prediction of reading literacy by student attitudes varied in different national and 
international contexts: In the Netherlands, where children’s reading motivation is 
relatively low and their reading self concept is relatively high compared to other 
industrialized countries, reading motivation played an important role in reading 
literacy achievement whereas reading self concept did not predict reading literacy 
significantly. In industrialized countries, reading self-concept was an important 
predictor whereas reading motivation did not contribute significantly. In top-
performing countries, both variables loaded on one single factor (child reading), 
being an important reading literacy predictor.  
Furthermore, all studies showed that children developed optimal reading literacy 
skills in optimal home contexts. The socio-economic background played an important 
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role but also the role of reading opportunities and the impact of parental activities and 
attitudes should not be underestimated. Children with high-educated parents as well 
as children who speak the instruction language at home generally had better reading 
literacy skills. Apart from these socio-economic characteristics, the home reading 
climate appeared to play an important role in reading literacy prediction. Particularly 
the presence of books, newspapers, and computers at home were positively related 
to high reading literacy outcomes.  
Furthermore, the impact of parents’ reading attitudes and habits was found to play an 
important role in reading literacy prediction. Parents who enjoy reading and who are 
often engaged in literacy-activities themselves and with their children had children 
with better reading literacy skills.  
The prediction of reading literacy in the Netherlands (Chapter 3) revealed that 
nonverbal intelligence is an important reading literacy predictor. Because this 
variable was not assessed in the international context, it is thus not possible to 
compare the Dutch finding with the international data. 
It is rather striking that gender did not show up in this overview. Particularly because 
in the international report, gender differences in reading-literacy achievement were 
emphasized. The IEA showed that in all countries, girls had significantly higher 
literacy skills than boys (Mullis, Martin, Gonzalez, & Kennedy, 2003). When gender is 
treated as an independent predictor of reading literacy in different countries, it is a 
significant predictor variable. However, in our prediction models, the effect of gender 
was not significant anymore when the other predictor variables were taken into 
account.
School-level 
Finally, even though many studies have had difficulties predicting reading literacy 
from school variables, this dissertation clearly showed that school climate, 
organization, and education played an important role in reading literacy prediction.  
School climate showed up as an important predictor in both the Dutch context and in 
the top-performing countries. Students in schools with a positive team spirit, with a 
positive attitude of the principal towards the teachers and of the teachers’ towards 
their students, and teachers who are satisfied in their job were better readers. Also, 
students in schools where parents are more involved in activities and decisions 
performed better on the PIRLS Reading Literacy Test. In the Netherlands, classroom 
climate played an important role: Students in classes with many problems, like 
stealing and bullying, had lower reading-literacy skills. 
Reading-literacy predictors are also related to the school organization, more 
specifically the school population and class size. Students in schools with many 
students from economically disadvantages homes or who speak another language at 
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home perform lower on the PIRLS Reading Literacy Test, irrespective of their 
economic background or home language. Also, students in larger classes develop 
better reading literacy skills.  
Finally, some predictors were part of the educational system. Firstly, in European 
industrialized countries, the number of instruction hours predicted reading literacy 
achievement in the school and students in schools where reading literacy skills were 
emphasized in earlier grades performed better on the reading literacy test. Secondly, 
in top-performing countries, preschool attendance appeared to be of great 
importance for the future development of children’s reading literacy skills. 
Country-level 
Because the most important part of the variance in reading literacy occurred at the 
student and the school level, the question whether it makes sense to seek predictors 
at the level of the country were raised. In Chapter 5, we artificially created a country-
level variable involving the percentage of students in the country coming from 
economically disadvantaged homes. The addition of this variable to the model 
increased the percentage of the variance explained by the model by 7%. In other 
words, the amount of variance explained at the level of the country also contributed 
to the explanation of the overall variance in reading literacy. However, the country-
level-variable should be interpreted carefully because it is aggregated from the 
school-level measure, and it is more efficient to look for reading literacy predictors at 
both the student and the school level any way. The fact that in our studies different 
predictors showed up in different international contexts shows that it is difficult to 
draw universal conclusions regarding reading literacy prediction.  
Implications for Future Research 
This dissertation has some important implications for future research. Firstly, 
international reading literacy research needs to make sure that bias is avoided. 
Secondly, using international data in multilevel analyses, special procedures for 
weighing data and missing replacement have to be followed. Thirdly, a critical look 
has to be taken when using background questionnaires. Fourthly, some alternative 
methods to collect background information are described.  
Bias in International Reading Literacy Assessment 
Different kinds of biases will always threaten the validity of international assessment 
instruments. Researchers must therefore put a considerable amount of effort into the 
prevention of all sorts of biases. PIRLS 2001 already fulfilled many requirements to 
minimize bias: Extensive translation, data collection, and data processing standards 
are applied. In future international reading research, special attention has to be paid 
to the problem of different kinds of bias. At first, linguistic bias threatens the validity of 
the study, in particular when reading-literacy skills are being compared. In future 
research, the effect of characteristics of different languages should be taken into 
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account. In the second place, political bias should be taken into account. Even 
though all participating countries were encouraged to contribute to the development 
of the PIRLS Reading Literacy Test, the tests assess skills that are trained and 
applied most often in Western societies, and may as such be more characteristic of 
Western educational principles than of other societies. For example, students who 
grow up in cultures where they have to learn long texts like the Koran by heart 
obviously develop other skills than tested in PIRLS, namely, literal reproduction of 
written materials. Because these skills are generally seen as less important in 
Western-oriented countries, they are not part of the PIRLS Reading Literacy Test. 
Thirdly, cultural bias may play a role in international comparative studies. The 
importance and appreciation of reading in different cultural settings differ to a large 
extent among countries. In some countries, story telling is a social event, 
experienced in a group, and as such integrated in daily life, whereas in other 
countries reading is an individual and isolated activity. In PIRLS 2001, non-
standardized information about the participating countries was described in the 
PIRLS Encyclopedia (Mullis, Martin, Kennedy, & Flaherty, 2002). However, this 
information could not be used in quantitative analyses. In future research, it would be 
interesting to collect standardized information at the level of the country to be able to 
take country-level variables into account. 
Using International Data for Multilevel Analyses 
Weights. Chapter 6 showed that it is possible to modify PIRLS student-weights such 
that they are suitable for multilevel analyses. The original PIRLS student-weights are 
used to adjust for any non-responses and for stratification or disproportional sampling 
of relevant subgroups (Gonzalez & Kennedy, 2003). These weights had to be 
modified for two reasons. Firstly, it is not possible to analyze a complete sample if too 
many data of participants are missing. We succeeded in modifying the PIRLS 
weights such that their sum equals the sum of the original PIRLS weights (i.e., the 
weights established prior to the omission of those cases with missing data). 
Secondly, the PIRLS weights did not have all of the characteristics required by the 
Mlwin2.0 program for multilevel analyses (Rasbash, Browne, Healy, Cameron, & 
Charlton, 2004). For example, the sum of the weights has to be equal to the sample 
size, whereas PIRLS weights were equal to the population size. Chapter 6 described 
how to circumvent this problem by transforming the PIRLS student-weights into four 
different weights at the levels of the student, class, school, and country such that 
they are suitable for multilevel analyses (Goldstein, 1999; Pfeffermann, Skinner, 
Holmes, Goldstein, & Rasbash, 1997). In future international research, it is advisable 
to include weights in the international databases that can more easily be used in 
multilevel analyses.  
Missing Replacement. Because only a small percentage of the participants had no 
missing values at all, a successful procedure was established to replace missing 
values wherever possible. Chapter 6 described this procedure, which was repeated 
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four times in order to assess the influence of replacement. Only some minor 
differences between the four versions of the multi level model were found.  
Background Questionnaires 
Causality. With the PIRLS 2001 data, no conclusions can be drawn with regard to the 
direction of the relations between some PIRLS variables and the reading literacy 
scores. We found that more motivated students, students with more positive reading 
self-concepts, and students who read for fun more often become better readers. 
However, one cannot exclude the explanation that better readers perhaps develop 
more positive reading attitudes and habits as a result of their successful experiences. 
Intervention studies are needed to determine the direction of causality for the 
observed relations between different variables. Because the organization of such 
intensive, large-sample research as in the present study will be too costly  and time 
consuming, a small-scale trial in for example, three schools per country would be 
advisable. In such a small-scale intervention study, the influence of important student 
and school level variables as found in the present dissertation can be explored in 
more detail (especially the number of instruction hours), and taking the direction of 
the relations into account (especially between reading literacy achievement, and 
reading attitudes and activities of students).  
Avoiding Bias. With respect to the collection of background information, it is important 
to avoid bias by ensuring that all participants actually answer each question as 
intended. Several innovative methods have been proposed recently to identify and 
deal with several types of bias in international questionnaires, such as cultural 
decentering, convergence approach, committee approach, administering to a sample 
of bilingual subjects, use of local surveys, cross-cultural comparison of nomological 
networks, use of subject and context variables, and judgemental methods of item 
bias detection (Van de Vijver, 2003; Van de Vijver & Tanzer, 2004). For the PIRLS 
questionnaires, the cognitive-lab method can provide tools for understanding how 
respondents interpret and respond to questions. The cornerstone of the cognitive-lab 
method is the “think-aloud procedure” in which respondents are instructed to 
verbalize their thoughts while answering a question, followed by a short interview 
with the questionnaire developer after each question is completed (Levine, 
Huberman & Buckner, 2002; Paulsen & Levine, 1999). Furthermore, each new, 
revised or doubtful question can be reviewed by a small group of carefully selected 
experts like students, teachers, principals, parents, national project managers, and 
questionnaire developers. 
Alternative Data Collection Methods 
This dissertation showed that it is most effective to look for reading literacy predictors 
at the level of the student and at the level of the school to explain as much variance 
in reading literacy as possible. In PIRLS 2001, questionnaires were used to collect 
the background information about the students and the schools. Next to improving 
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the background questionnaires based on experiences and changes in our societies, 
various data collection methods may complement or substitute the data collected 
through questionnaires. Possible methods to collect background information on the 
level of the student are nonverbal intelligence tests, student diaries, and parental 
interviews. At the level of the school, content analyses may be feasible instruments 
to collect background information.  
Nonverbal Intelligence Test. The present dissertation showed that a major part of the 
variance in reading literacy in the Netherlands was explained by students’ nonverbal 
intelligence. In future international research, it would be interesting to administer a 
nonverbal-intelligence test as part of the international assessment.  
Student Diaries. Self-report diaries generally have the advantage above 
questionnaires of a more detailed, reliable and valid reporting of respondents’ 
activities and behaviour (e.g., Baker & Wigfield, 1999; Pintrich & De Groot, 1990). 
Because in modern societies children become more skilled in multitasking, the use of 
diaries can also be used to give students the opportunity to report secondary 
activities in parallel with reading activities (e.g., reading while watching television). 
However it should be noted that self-report measures are inherently subject to social 
desirability (Baker and Wigfield, 1999; Van Elsacker, 2002).  
Parental Interviews. Because many respondents are not willing to return paper-and-
pencil questionnaires, telephone interviews may offer a valuable alternative to 
increase response rates. In future research, a two-staged procedure of data 
collection could be used. In the first stage, parents could be provided with a paper-
and-pencil questionnaire and in the second stage non-respondents could be 
interviewed by telephone.  
Content Analyses. Content analyses of text documents could be used to study cross-
national differences in curricular offerings, test-curriculum-overlap, and opportunity-
to-learn. Analyses of curriculum guides and textbooks enable the researcher to 
compare curriculum content, topic coverage, and instructional methods on the 
school-level across participating countries. Unlike questionnaires, diaries, and 
interviews, content analysis does not rely on memory and recall processes of 
respondents, and it does not rely on the cooperation of participants, which makes it 
less vulnerable to social desirability. 
Implications for Practice 
The level of prosperity of a country depends to a large extent on a literate population, 
being the motor of a knowledge economy. Based on the present dissertation, 
countries are encouraged to intervene at the level of the student and the school. For 
this reason, a distinction is made between implications for parents and teachers, and 
implications for educational policy. 
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Implications for Parents and Teachers 
In the first place, parents as well as teachers need to demonstrate a love for reading 
in order to pass it on to their children or students. Stated differently, they need to be 
the role model. In line with the engaged reading model (Guthrie & Anderson, 1999), 
our study showed that motivation is an important ingredient for successful reading. In 
particular those children attending schools with general low reading levels need to be 
able to learn from a young age onwards, and they need to experience that reading is 
useful and that it can also be fun. Reading motivation can be directly influenced by 
encouraging children to read interesting books that address their own experiences. 
Children need the opportunity to read materials that address their interests with 
minimal distraction by other activities. Parents play an important role in providing 
their children with books, newspapers, and computers, but also in providing time for 
reading with pleasure, which is often a problem in modern societies. 
Although time spent watching television may reduce the amount of time available to 
read books, television watching appears to improve children’s reasoning and text 
interpretation skills. Computer use also appears to improve reading skills, but only to 
a certain extent. Moderate computer use should thus be stimulated. Daily use of a 
computer in one place or another (e.g., at home or at school) appears to positively 
influence children’s reading literacy skills whereas daily use in a number of different 
places appears to negatively influence their reading literacy skills. 
Furthermore, parents have to be aware of the impact of their own reading attitudes 
on their children’s reading abilities. Parents need to be encouraged to have more 
positive attitudes to reading and need to be involved in literacy activities with their 
children, already before they go to school. Parents as well as teachers should be 
encouraged to seek information and knowledge together with the children and also 
try to find solutions to problems together (see Snow, Burns, and Griffin, 1998). 
National campaigns may be a start to improve children’s reading literacy skills via 
their parents and teachers. 
Implications for Educational Policy 
Educational policy should focus on three aspects within the school: school climate, 
school organization, and education.  
School Climate. Schools with many problems, like stealing and bullying need to be 
made aware that they have to solve these social problems. This issue is particularly 
problematic in the Netherlands. In some countries, special social-skills programs 
have already been developed to make children aware of the impact of their negative 
behaviour on other children. Educational policy should encourage the implementation 
of this kind of programs. Teachers can stimulate social relations between students by 
encouriging them to cooperate within the classroom. Possible cooperation can be 
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induced by together exploring a particular subject domain and providing feedback to 
each other.  
School and classroom climate are partly influenced by the teachers’ attitude toward 
students. Investment in positive work climates for primary school teachers may 
improve reading literacy skills of children in the school. A positive team climate can 
be promoted by strengthening the communication and degree of collaboration within 
a school.  
Also, schools should be encouraged to involve parents in activities and decisions. 
Close cooperation between a wide area of educational institutes and institutes for 
family activation can positively affect development of children’s reading literacy. 
School Organization. With respect to the school organization, policy makers have to 
focus on school populations and class size. The characteristics of a school 
population play a critical role in the development of reading literacy irrespective of the 
individual backgrounds of the students. Attention should be paid to the composition 
of the elementary school population. High-risk students are students from 
economically disadvantaged homes and students whose mother tongue is not the 
same as the language spoken in the school. Concentration of these groups of 
students should be avoided. Given that our results show students in larger classes to 
perform better on the RLT than students in smaller classes, future research has to 
take a closer look at the specific characteristics of these larger classes. The aim of 
policy should be to establish substantial schools fulfilling these characteristics. Policy 
makers should encourage preschool attendance by supporting proper preschool 
organization and inform parents about the benefits for their children. 
Education. Unfortunately, the influence of reading literacy education on students’ 
reading literacy achievement has not been demonstrated in this dissertation. We did 
find evidence that the number of instruction hours play an important role. Policy 
makers may encourage or even force schools to enlarge the number of instruction 
hours to improve students’ reading literacy skills. We did find indications that 
students’ development of reading-literacy skills should be emphasized in the 
curriculum as soon as possible: Once young children have a fair degree of decoding 
skills, reading comprehension skills can already be trained. The content of instruction 
has to be studied in further detail at the level of the school. 
In sum, parents, teachers, and policy makers can affect the extent to which their 
country becomes a top-performing country by being aware of their important role in 
promoting and supporting children’s reading literacy development, and they should 
undertake action to use their influence in a positive way. After all, parents as well as 
teachers and policy makers all around the world will be proud to say that their 
children belong to the top-performing-readers in the world.  
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SUMMARY 
Reading Literacy is one of the most important skills students learn in and outside 
school. In this dissertation, variation in Reading Literacy across countries is studied 
with the Netherlands as the frame of reference. For all studies, data from the 
Progress in International Reading Literacy Study 2001 were used. PIRLS 2001 is the 
first in a continuing five-year cycle of trend studies in monitoring reading progress 
internationally. PIRLS 2001 was conducted under the auspices of the IEA 
(International Association for the Evaluation of Educational Achievement) and 
assessed students’ reading achievement at fourth grade of primary school. For 
PIRLS 2001, reading literacy was defined as “the ability to understand and use those 
written language forms required by society and/or valued by the individual. Young 
readers can construct meaning from a variety of texts. They read to learn, to 
participate in communities of readers, and for enjoyment.” This definition reflects the 
modern view on reading literacy as a constructive and interactive process. Readers 
are regarded as actively constructing meaning in the interaction between reader and 
text in different ways.  
In this dissertation, variation in reading literacy was first studied within the Dutch 
context. Comparison of the linguistic characteristics of the Dutch and English 
versions of the PIRLS Reading Literacy Test (RLT) showed the Dutch passages and 
items to contain both a greater number of words and longer words than the English 
passages and items. However, the use of more and longer words did not produce a 
higher level of complexity with respect to content, sentence structure, text structure, 
or test items as judged by a panel of bilingual experts. Next, the possible impact of 
the changes made after the field-testing of the RLT was examined. The omission of 
passages and the modification or omission of test items were found to have no 
negative or positive consequences for the psychometric properties of the Dutch 
version of the test when the internal consistency; inter-scorer reliabilities; item-
country interactions; and percentages of correct responding were examined. 
Additional data from the Dutch PRIMA Cohort Study allowed us to use nonverbal 
intelligence and school-learned skills in a reading literacy prediction model. Predictor 
measures pertaining to the children, their families, and the schools attended by the 
children were analyzed. The findings clearly show reading literacy, as measured with 
the PIRLS RLT and the national CITO Reading Comprehension Test, to be mediated 
by reading motivation and school-learned skills in the domains of word decoding, 
language, and mathematics. Structural equation modeling also showed six 
background variables to be significant determinants of fourth-grade reading literacy.  
After having explored reading literacy predictors in the Dutch context, the variation in 
the reading literacy of children in nine European industrialized countries was studied. 
Regression analyses showed twenty predictor variables to explain 39.1% of the total 
variance in reading literacy. When the predictor variables were taken into account, 
the predictive power of the reading level of the country (i.e., the PIRLS study ranking) 
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dropped from 7% to 3%, which suggests that specific child-, home-, and school-
predictor variables have considerably greater predictive power than a general 
variable used for comparison purposes. Subsequently, a series of multilevel analyses 
showed four levels to contribute significantly to the variance in reading literacy in 
industrialized societies: Student, class, school, and country. Student accounted for 
the major part of the total variance; school also accounted for a significant part; and 
country and class accounted for only a minor part of the total variance in reading 
literacy. The results of multilevel modeling further showed 25% of the total variance 
in Reading Literacy to be explained by three control variables and twelve predictor 
variables at the level of the student, the class, and the school. These predictor 
variables explained one fifth of the variance on the level of the student and even 
almost half of the variance on the level of the school. 
Finally, the various student- and school-level predictors of successful reading 
outcomes were incorporated within a single model for the five top-performing 
countries of Sweden, the Netherlands, England, Bulgaria, and Latvia. In a multigroup 
analysis, a simultaneous solution was found to predict reading literacy for all five of 
the top-performing countries.  
Next to some interesting differences, many important reading literacy predictors are 
similar in different international contexts. The different studies showed that on the 
level of the student, children’s reading habits and attitudes were the most important 
predictors of reading literacy in all national and international contexts. The frequency 
with which students read for fun outside school, and to a lesser extent the frequency 
they used a computer and watched television outside school positively affected 
reading literacy achievement. However, too much computer use and television 
watching was negatively related to reading literacy outcomes.  
Furthermore, all studies showed that children developed optimal reading literacy 
skills in optimal home contexts. The socio-economic background played an important 
role but also the role of the reading climate should not be underestimated. Children 
with high-educated parents as well as children who speak the instruction language at 
home generally had better reading literacy skills. Apart from these socio-economic 
characteristics, the home reading climate appeared to play an important role in 
reading literacy prediction. Particularly the presence of books, newspapers, and 
computers at home were positively related to high reading literacy outcomes. 
Furthermore, the impact of parents’ reading attitudes and habits was found to play an 
important role in reading literacy prediction. Parents who enjoy reading and who are 
often engaged in literacy-activities themselves and with their children had children 
with better reading literacy skills.  
This dissertation also clearly showed that school climate, organization, and education 
played an important role in reading literacy prediction. School climate showed up as 
an important predictor in both the Dutch context and in the top-performing countries. 
Students in schools with a positive team spirit, with a positive attitude of the principal 
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towards the teachers and of the teachers’ towards their students, and teachers who 
are satisfied in their job were better readers. Also, students in schools where parents 
are more involved in activities and decisions performed better on the PIRLS Reading 
Literacy Test. In the Netherlands, classroom climate played an important role: 
Students in classes with many problems, like stealing and bullying, had lower 
reading-literacy skills. 
Reading-literacy predictors are also related to the school organization, more 
specifically the school population and class size. Students in schools with many 
students from economically disadvantages homes or who speak another language at 
home perform lower on the PIRLS Reading Literacy Test, irrespective of their 
economic background or home language. Also, students in larger classes develop 
better reading literacy skills.  
Finally, some predictors were part of the educational system. Firstly, in European 
industrialized countries, the number of instruction hours predicted reading literacy 
achievement in the school and students in schools where reading literacy skills were 
emphasized in earlier grades performed better on the reading literacy test. Secondly, 
in top-performing countries, preschool attendance appeared to be of great 
importance for the future development of children’s reading literacy skills. 
This dissertation ends with some important implications for future research and for 
practice. Future international studies on reading literacy need to make sure that 
linguistic, political and cultural bias is avoided as much as possible. Further, it is 
advisable to include weights in future international databases that can more easily be 
used in multilevel analyses. Possible disadvantages of background questionnaires 
are also described, followed by a description of some alternative methods to collect 
background information. Finally, this dissertation gives directions to parents, 
teachers, and policy makers on how to help their children become better readers. 
These directions are based on the predictors described above and countries are 
encouraged to intervene at the level of the student and the school. After all, the level 
of prosperity of a country and its cultural enrichment depends to a large extent on a 
literate population, being the motor of a knowledge economy.  
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SAMENVATTING 
Begrijpend lezen is een van de belangrijkste vaardigheden die kinderen leren, op 
school maar ook daarbuiten. Dit proefschrift beschrijft een aantal studies naar de 
variantie van begrijpend lezen in verschillende landen, met Nederland als 
referentiekader. Voor alle studies is gebruik gemaakt van data van de Progress in 
International Reading Literacy Study 2001 (PIRLS 2001). PIRLS is een internationaal 
vergelijkend onderzoek naar vaardigheden in begrijpend lezen van leerlingen in 
groep 6 en zal in de toekomst elke vijf jaar worden herhaald. De International 
Association for the Evaluation of Educational Achievement (IEA) is initiatiefnemer 
van en verantwoordelijke voor PIRLS. Vrij vertaald werd begrijpend lezen door de 
IEA gedefinieerd als het vermogen om de geschreven taal te begrijpen die men 
nodig heeft in de maatschappij en/of die gewaardeerd wordt door het individu. Jonge 
lezers kunnen betekenis geven aan verschillende soorten teksten. Zij lezen om te 
leren, om deel te nemen in de groepen lezers en voor hun plezier. Deze definitie 
komt tegemoet aan de moderne visie op begrijpend lezen als constructief en 
interactief proces. Lezers worden geacht actief betekenis te geven aan en in 
interactie te zijn met teksten.
In dit proefschrift wordt de variantie in begrijpend lezen eerst bestudeerd in de 
Nederlandse context. De gemiddelde score van Nederlandse leerlingen op de 
PIRLS-toets Begrijpend lezen was hoog in vergelijking met die in andere landen, 
alleen leerlingen in Zweden presteerden beter. Uit een vergelijking van de 
Nederlandse versie van de toets met de Engelse versie bleek dat Nederlandse 
teksten en items zowel meer woorden als langere woorden bevatten. Dit leidde 
echter niet tot een hogere complexiteit van inhoud, zinsstructuur, tekststructuur, of 
items van de Nederlandse versie. Vervolgens is onderzocht of de aanpassingen van 
de toets naar aanleiding van bevindingen in het grootschalige proefonderzoek dat in 
28 landen werd uitgevoerd, consequenties hebben gehad voor de Nederlandse 
versie van de toets. Deze aanpassingen bleken in Nederland geen gevolgen te 
hebben gehad voor de volgende psychometrische eigenschappen: interne 
consistentie, interbeoordelaarsbetrouwbaarheid, item-land-interactie en percentages 
correct beantwoorde items.  
Vervolgens is een poging gedaan predictoren van begrijpend lezen in Nederland in 
kaart te brengen. Naast achtergrondinformatie die met vragenlijsten in alle 
deelnemende PIRLS-landen is verzameld over de kinderen zelf, hun thuissituatie en 
hun school, is voor het Nederlandse model gebruik gemaakt van aanvullende data 
van het Nederlandse PRIMA Cohort Onderzoek. Zo konden nonverbale intelligentie 
en de drie schoolse vaardigheden decoderen, taal en rekenen/wiskunde worden 
opgenomen. De resultaten laten duidelijk zien dat een deel van de variantie in 
begrijpend lezen (gemeten met de PIRLS-toets en de CITO-toets Begrijpend lezen) 
via leesmotivatie en de schoolse vaardigheden kan worden verklaard met zes 
verschillende achtergrondvariabelen.  
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Nadat de variantie in begrijpend lezen in Nederland in kaart was gebracht, is een 
groep van negen Europese geïndustrialiseerde landen verder onderzocht. Met 
regressieanalyses is aangetoond dat 39,1% van de totale variantie in begrijpend 
lezen kan worden verklaard met twintig verschillende achtergrondvariabelen. Door 
deze achtergrondvariabelen in het predictiemodel op te nemen verminderde de 
voorspellende waarde van het leesniveau van een land (de plaats in de PIRLS-
rangorde) van 7 naar 3 procent. Hieruit kan worden geconcludeerd dat de 
voorspellende waarden van specifieke kind-, thuis- en schoolvariabelen veel groter 
zijn dan die van een algemene variabele die het niveau van een land in vergelijking 
met andere landen weergeeft.  
In een vervolgonderzoek is met ‘multilevel analyses’ aangetoond dat vier 
verschillende niveaus significant bijdragen aan de variantie in begrijpend lezen in 
geïndustrialiseerde landen, namelijk het niveau van de leerling, de klas, de school en 
het land. Het grootste deel van de variantie werd gevonden op het niveau van de 
leerling, gevolgd door het niveau van de school. Land en klas droegen in zeer 
geringe mate bij aan de variantie in begrijpend lezen. Vijfentwintig procent van de 
variantie kon worden verklaard met drie controlevariabelen en twaalf 
achtergrondvariabelen gemeten op het niveau van de leerling, de klas en de school. 
Deze achtergrondvariabelen verklaarden een vijfde van de variantie op 
leerlingniveau en bijna de helft van de variantie op schoolniveau.  
Uiteindelijk is een model gecreëerd voor de voorspelling van begrijpend lezen in de 
vijf toplanden van PIRLS 2001, namelijk Zweden, Nederland, Engeland, Bulgarije en 
Letland. Met een multigroepanalyse zijn we erin geslaagd een simultane oplossing te 
vinden voor de voorspelling van begrijpend lezen in alle vijf de landen.  
Naast enkele opvallende verschillen tussen voorspellers van begrijpend lezen in de 
verschillende onderzochte contexten zijn er vooral veel overeenkomsten gevonden. 
In de verschillende studies bleken de leesgewoontes en de houding van de leerling 
ten aanzien van lezen de belangrijkste voorspellers van de vaardigheid in begrijpend 
lezen in groep zes. De frequentie waarin kinderen buiten school voor hun plezier 
lezen en in mindere mate de frequentie waarin ze de computer gebruiken of televisie 
kijken, zijn van positieve invloed op hun vaardigheid in begrijpend lezen. Er moet 
echter wel gewaakt worden voor te veel computergebruik en televisiekijken, want 
kinderen die dit te vaak deden, scoorden lager op de toets.  
Hiernaast is aangetoond dat in de verschillende onderzochte contexten de 
thuissituatie van de kinderen erg belangrijk is voor hun leesvaardigheid. De 
sociaaleconomische achtergrond van de kinderen speelde een belangrijke rol, maar 
ook de invloed van leesklimaat op zichzelf mag niet worden onderschat. Kinderen 
met hoog opgeleide ouders en kinderen die thuis dezelfde taal spreken als op school 
presteerden beter op de toets. Wat betreft het leesklimaat speelt de aanwezigheid 
van boeken, kranten en computers in huis een belangrijke rol in de leesontwikkeling 
van kinderen. Ook de houding van de ouders ten aanzien van lezen en hun 
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leesactiviteiten zijn belangrijke voorspellers. Ouders die van lezen genieten en zelf 
vaak geletterde activiteiten verrichten, hebben kinderen met een betere 
leesvaardigheid.  
In dit proefschrift wordt ook aangetoond dat het klimaat, de organisatie en het 
onderwijs op school veel invloed hebben op de leesontwikkeling van de leerlingen. 
Schoolklimaat is een belangrijke voorspeller in Nederland en in de andere vier 
toplanden. Leerlingen in scholen met een positieve ‘teamspirit’, een positieve 
houding van de directeur tegenover leerkrachten en van de leerkrachten tegenover 
leerlingen, en leerkrachten die tevreden zijn met hun werk presteerden beter op de 
toets. Ook op scholen waar ouders meer betrokken waren bij activiteiten en 
beslissingen presteerden leerlingen beter. In Nederland kwam klassenklimaat ook als 
belangrijke voorspeller naar voren: in klassen met veel problemen, zoals stelen en 
pesten, presteerden leerlingen minder goed.  
Vaardigheden van leerlingen in begrijpend lezen hangen ook samen met de 
organisatie van de school, met name de schoolpopulatie en klassengrootte. In 
scholen met veel leerlingen van wie de ouders economisch minder bedeeld zijn en/of 
met veel leerlingen die thuis een andere taal spreken, hebben leerlingen een lagere 
leesvaardigheid, ongeacht uit wat voor gezin ze zelf komen. Ook leerlingen in 
kleinere klassen scoorden lager dan kinderen in grotere klassen, in tegenstelling tot 
wat men zou verwachten.  
Ten slotte zijn er aanwijzingen gevonden dat het onderwijs een rol speelt in de 
leesontwikkeling van leerlingen. In Europese geïndustrialiseerde landen was het 
aantal uur instructie per schooljaar een voorspeller van begrijpend lezen. In deze 
landen bleek ook het moment in het curriculum waarop aandacht was voor 
begrijpend lezen van belang. In de vijf toplanden bleken leerlingen die voorschoolse 
educatie hadden genoten beter te presteren op de toets.  
Het proefschrift wordt afgesloten met een aantal aanbevelingen voor toekomstig 
onderzoek en voor de praktijk. Toekomstig internationaal vergelijkend onderzoek 
naar begrijpend lezen moet blijven waken voor linguïstische, culturele en politieke 
bias. Voor ‘multilevel analyses’ is het van belang dat de data aan een aantal criteria 
voldoen. Ook worden in het belang van toekomstig onderzoek de nadelen van het 
gebruik van vragenlijsten belicht en worden er suggesties gedaan voor alternatieve 
methodes voor het verzamelen van achtergrondinformatie. Ten slotte biedt dit 
proefschrift enkele handvatten aan ouders, leerkrachten en onderwijsbeleid voor het 
stimuleren van de vaardigheid in begrijpend lezen van kinderen. Deze zijn gebaseerd 
op de belangrijkste predictoren zoals die hierboven zijn beschreven, waarbij de 
nadruk wordt gelegd op interventies op leerling- en schoolniveau. De welvaart en 
culturele verrijking van een land hangen immers grotendeels af van een geletterde 
populatie, die de motor is van een kenniseconomie.  
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APPENDIX A: THE DUTCH SAMPLE IN RELATION TO THE 
INTERNATIONAL SAMPLE 
To address to the question whether the high performances of the Dutch children can 
be attributed to advantages due to unrepresentative sampling, in this appendix the 
Dutch sample is explored in relation to the international sample with respect to age, 
gender, economic status, and ethnicity.  
Age. In the Netherlands, the students who participated in PIRLS were 10.3 years old 
on average. This mean age was equal to the international mean age. The grade 
tested in the Netherlands represented the fourth year of formal schooling, as in most 
countries. The high mean score in the Netherlands cannot be attributed to the grade 
or age of the population tested.  
Gender. In all countries, girls had significantly higher achievement than boys; the 
international average difference was 20 points (M = 500, SD = 100). The difference 
in the Netherlands was 15 points. In the Netherlands as well as on average 
internationally, half of the tested population was female and half was male. The high 
mean score in the Netherlands cannot be attributed to the gender of the population 
tested.
Economic Status. With respect to economic status, the IEA created an Index of 
Home Educational Resources (Mullis, Martin, & Gonzalez, & Kennedy, 2005, pp. 
105). This index was based on responses of the students about the number of books 
and educational aids in the home (computer, study desk for the child’s use, own 
books of the child, and access to a daily newspaper), and on responses of their 
parents to the number of children’s books in the home and parents’ education. In the 
Netherlands, 12% of the students came from homes with a high level of educational 
resources, 84% from a medium home and 4% from a home with a low level of 
educational resources. Internationally on average, respectively 13%, 74%, and 13% 
came from homes with high, medium, and low level of educational resources. Since 
the Netherlands is a high-developed country, the relatively small percentage of 
students coming from high-developed homes is an indication that this group is 
underrepresented in the sample, or at least not overrepresented. The high mean 
score in the Netherlands cannot be attributed to the number of students in the 
sample coming from homes with a high level of educational resources. 
Ethnicity. With respect to ethnicity of the population tested, the IEA reported the 
percentages of students whose parents were or were not born in the country (Mullis 
et al, 2003, pp. 103). On average across countries, 77% of the students reported that 
both parents were born in the country, 13% reported that one parent and 9% that 
neither parent was born there. On average, students reporting that both parents were 
born in the country had the highest performance (M = 506), followed by students with 
one parent born in the country (M = 491), and those with neither (M = 476). In the 
192
Appendix A 
195
Netherlands, these percentages were similar to the international average (79%, 11%, 
and 10% respectively), with an equal pattern in the average achievement scores (M 
= 560, 552, and 516 respectively). The high mean score in the Netherlands cannot 
be attributed to the fact that children with a non-Dutch ethnicity were 
underrepresented in the sample. 
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APPENDIX B: EXAMPLE OF LITERARY ASSESSMENT BLOCK OF THE 
PIRLS READING LITERACY TEST 
Assessment Block ‘The Upside Down Mice’ 
<scan 1> 
[314]
Upside Down Mice 3
The Upside-Down Mice
by Roald Dahl
Once upon a time there lived an old man of 87 whose name was Labon.All his life he had been a quiet and peaceful person. He was very poorand very happy.
When Labon discovered that he had mice in his house, it did not bother him
much at first. But the mice multiplied. They began to bother him. They kept on
multiplying and finally there came a time when even he could stand it no longer.
“This is too much,” he said. “This really is going a bit too far.” He hobbled
out of the house down the road to a shop where he bought some mousetraps, a
piece of cheese and some glue.
When he got home, he put the glue on the
underneath of the mousetraps and stuck them
to the ceiling. Then he baited them carefully
with pieces of cheese and set them to go off.
That night when the mice came out of their
holes and saw the mousetraps on the ceiling,
they thought it was a tremendous joke. They
walked around on the floor, nudging each other
and pointing up with their front paws and
roaring with laughter. After all, it was pretty
silly, mousetraps on the ceiling.
When Labon came down the next morning
and saw that there were no mice caught in the
traps, he smiled but said nothing.
He took a chair and put glue on the bottom
of its legs and stuck it upside-down to the
ceiling, near the mousetraps. He did the same
with the table, the television set and the lamp.
He took everything that was on the floor and
stuck it upside-down on the ceiling. He even put
a little carpet up there.
appendix c: sample passages, questions, and scoring guides
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<scan 2> 
[315]appendix c: sample passages, questions, and scoring guides
Upside Down Mice4
The next night when the mice came out of their holes they were still joking
and laughing about what they had seen the night before. But now, when they
looked up at the ceiling, they stopped laughing very suddenly.
“Good gracious me!” cried one. “Look up there! There’s the floor!”
“Heavens above!” shouted another. “We must be standing on the ceiling!”
“I’m beginning to feel a little giddy,” said another.
“All the blood’s going to my head,” said another.
“This is terrible!” said a very senior mouse with long whiskers. “This is
really terrible! We must do something about it at once!”
“I shall faint if I have to stand on my head any longer!” shouted a
young mouse.
“Me too!”
“I can’t stand it!”
“Save us! Do something somebody, quick!”
They were getting hysterical now. “I know what we’ll do,” said the very
senior mouse. “We’ll all stand on our heads, then we’ll be the right way up.”
Obediently, they all stood on their heads, and after a long time, one by one
they fainted from a rush of blood to their brains.
When Labon came down the next morning the floor was littered with mice.
Quickly he gathered them up and popped them all in a basket.
So the thing to remember is this: whenever the world seems to be terribly
upside-down, make sure you keep your feet firmly on the ground.
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<scan 3> 
[316]
Upside Down Mice 5
Questions The Upside-Down Mice
2. Where did Labon put the mousetraps?
in a basket
near the mouse holes
under the chairs
on the ceiling
1. Why did Labon want to get rid of the mice?
He had always hated mice.
There were too many of them.
They laughed too loudly.
They ate all his cheese.
3. Why were the mice nudging each other and pointing up with their
paws when they came out of their holes on the first night?
They could see a chair on the ceiling.
They thought Labon had done something silly.
They wanted the cheese in the mousetraps.
They were afraid of what they saw.
appendix c: sample passages, questions, and scoring guides
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<scan 4> 
[317]appendix c: sample passages, questions, and scoring guides
Upside Down Mice6
4. Why did Labon smile when he saw there were no mice in the
traps?
5. What did Labon do after he stuck the chair to the ceiling?
smiled and said nothing
bought some mousetraps
stuck everything to the ceiling
gave the mice some cheese
6. On the second night, where did the mice think they were standing
and what did they decide to do about it?
Where the mice thought they were standing:
*
* correct answer
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<scan 5> 
[318]
Upside Down Mice 7
7. Find and copy one of the sentences that show the panic the mice
felt on the second night.
8. How does the story show you what the mice thought was
happening?
by telling you what Labon thought of the mice
by describing where the mice lived
by telling you what the mice said to one another
by describing what the mice were like
9. Why was the floor covered with mice when Labon came
down on the last morning?
The mice had stood on their heads for too long.
Labon had given the mice too much cheese.
The mice had fallen from the ceiling.
Labon had put glue on the floor.
appendix c: sample passages, questions, and scoring guides
*
*
* correct answer
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<scan 6> 
[319]appendix c: sample passages, questions, and scoring guides
Upside Down Mice8
 11. Do you think the mice were easy to fool? Give one reason why or
why not.
10. Where did Labon put the mice when he picked them up from the
floor?
12. You learn what Labon is like from the things he does. Describe
what he is like and give two examples of what he does that show
this.
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<scan 7> 
[320]
Upside Down Mice 9
13. Which words best describe this story?
serious and sad
scary and exciting
funny and clever
thrilling and mysterious
 14. Think about what Labon and the mice did in the story. Explain
what makes the story unbelievable.
Stop
End of this part of the booklet.
Please stop working.
appendix c: sample passages, questions, and scoring guides
*
* correct answer
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Scoring Guidelines ‘The Upside Down Mice’ 
Mice, Item 4 
Why did Labon smile when he saw there were no mice in the traps? 
Process: Interpret and Integrate Ideas and Information 
1 – Acceptable Response 
These responses provide an appropriate interpretation of Labon’s reaction within the 
context of the whole story.  
Evidence:
The response demonstrates understanding that Labon was not surprised by the 
empty traps. It may describe Labon’s intent to carry out a more elaborate plan for 
catching the mice. Example:  He had a plan to fool the mice and get rid of them. Or, it 
may demonstrate understanding that he had intended only to fool the mice, not to 
catch them, on the first night.  
Example: He knew that they would not go for the cheese the first night. 
Mice, Item 6 
On the second night, where did the mice think they were standing? What did they 
decide to do about it? 
Process: Interpret and Integrate Ideas and Information 
2 – Complete Comprehension 
These responses connect information from different parts of the text to demonstrate 
a complete comprehension of how the mice reacted.  
Evidence:
The response includes evidence of understanding both elements required by the 
question: (1) the mice thought they were standing on the ceiling; and (2) the mice 
decided to stand on their heads.  
Example: They thought they were on the ceiling because everything was upside 
down so they stood on their heads.  
1 – Partial Comprehension 
These responses demonstrate partial comprehension of how the mice reacted. 
Evidence:
The response includes evidence of understanding only one of the elements required 
by the question: (1) the mice thought they were standing on the ceiling; or (2) the 
mice decided to stand on their heads. 
Example: They decided to stand on their heads. 
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Mice, Item 7 
Find and copy one of the sentences that show the panic the mice felt on the second 
night.
Process: Make Straightforward Inference 
1 – Acceptable Response 
These responses provide an appropriate sentence from the story from which the 
panic the mice felt can be inferred. 
Evidence:
The response includes at least one of the appropriate sentences from the story listed 
below. Minor copying errors may be evident but do not alter the meaning of the 
sentence. 
- I shall faint if I have to stand on my head any longer. 
- I can’t stand it! 
- Save us! 
- Do something somebody, quick. 
- They were getting hysterical now. 
- This is terrible! 
- This is really terrible! 
- Good gracious me! 
- Look up there! 
- There’s the floor! 
- Heaven’s above! 
- We must be standing on the ceiling! 
- I’m beginning to feel a little giddy. 
- All the blood’s going to my head. 
- We must do something about it at once. 
- They stopped laughing very suddenly. 
Mice, Item 10 
Where did Labon put the mice when he picked them up from the floor? 
Process: Focus on and Retrieve Explicitly Stated Information and Ideas 
1 – Acceptable Response 
These responses accurately identify the action taken by Labon that was explicitly 
stated in the text.  
Evidence:
The response states that Labon put the mice in a basket. 
Mice, Item 11 
Do you think the mice were easy to fool? Give one reason why or why not. 
Process: Interpret and Integrate Ideas and Information 
1 – Acceptable Response 
These responses demonstrate a plausible interpretation of the mice’s character by 
providing appropriate text-based support for the interpretation. 
Evidence:
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The response provides a “yes,” “no,” or neutral position on whether or not the mice 
were easy to fool. In addition, the response provides a text-based reason for the 
position. The reason either includes appropriate information from the text that 
demonstrates how easy it was or wasn’t for Labon to fool the mice, or it includes an 
appropriate interpretation of text information. 
Example: Yes, because they thought they were standing on the ceiling. 
Mice, Item 12 
You learn what Labon is like from the things he does. Describe what he is like and 
give two examples of what he does that show this. 
Process: Interpret and Integrate Ideas and Information 
3 – Extensive Comprehension 
These responses demonstrate extensive comprehension by integrating text ideas 
and providing an interpretation of Labon’s character. 
Evidence:
The response describes one or more plausible character traits. In addition, the 
response provides at least two examples of Labon’s actions that are evidence of the 
character trait or traits. 
Example: He’s clever because he let the mice stay until there were too many and 
then he found a way to confuse the mice. He didn’t give the mice the horriblest death 
possible. That means he thinks of others. 
2 – Satisfactory Comprehension 
These responses demonstrate satisfactory comprehension by providing an 
interpretation of Labon’s character with appropriate textual support. 
Evidence:
The response describes one plausible character trait. In addition, the response 
provides one example of Labon’s actions as evidence of the character trait. 
Example: Labon is unusual because he thought of a clever way of catching the mice. 
1 – Minimal Comprehension 
These responses demonstrate limited comprehension of Labon’s character. 
Evidence:
The response describes one plausible character trait inferred from the events of the 
story, but does not provide an example of Labon’s actions as evidence of the 
character trait. 
Example: Labon is clever.  
Or, the response describes one character trait stated in the text, but does not provide 
an example of Labon’s actions as evidence of the character trait: happy, peaceful, 
quiet. Note that “poor” is not acceptable. 
Example: All his life he was a quiet and peaceful person. 
Or, the response provides a plausible attitude or desire of Labon’s, inferred from his 
actions, without naming a specific character trait. 
Example: He likes to fool mice in a really weird way. 
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Mice, Item 14 
Think about what Labon and the mice did in the story. Explain what makes 
the story unbelievable. 
Process: Examine and Evaluate Content, Language, and Textual Elements 
1 – Acceptable Response 
These responses accurately evaluates the believability of the story’s events or 
characters.
Evidence:
- The response describes one or more aspects of the story’s events or characters 
listed below. 
- Gluing furniture to the ceiling 
- Going to such trouble to catch mice 
- The mice fainted 
- The mice were fooled 
- Characters: 
- Mice that talk 
- Mice that stand on their heads 
- Mice that think they are upside down 
- The mice became hysterical 
- Mice that laugh and joke
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APPENDIX C: READING EDUCATION IN THE NETHERLANDS  
The PIRLS Encyclopedia gives a description of reading education in each of the 
countries participating in PIRLS 2001. For each country, a general profile; language 
and literacy; the education system; teachers and teacher education; reading 
curriculum and instruction; literacy programs; and assessment are described. In the 
following, the description of the Netherlands is presented.  
Country Profile 
Geographical Location and Size 
The Netherlands is a member of the European Union. It is bordered by the North Sea 
to the North and West, the Federal Republic of Germany to the East, and Belgium to 
the South. The country is mainly flat, and a significant part of it consists of a river 
delta and polders. About 27 percent of the land is below sea level, and about 60 
percent of the population live on this portion of land. The total land area is 
approximately 41,000 square kilometres, divided into 12 provinces (1). 
Population and Health Statistics 
With a population of 16 million in 2001 and 466 persons per square kilometre, the 
Netherlands is one of the most densely populated countries in the world (2). Each 
day the Dutch population grows by an average of 329 inhabitants; 550 children are 
born, 385 people die, 326 immigrants come to live in the Netherlands and 162 people 
leave the country (3). In 2000, the infant mortality rate was 5 per 1,000 live births. 
Life expectancy for females was 81 years of age compared to 75 years for males (4).  
In the Netherlands, there is separation of church and state. Dutch society is 
becoming increasingly multi-ethnic due to the influx of people from Mediterranean 
countries and immigrants from former Dutch overseas territories. Since many of the 
migrants have settled in the large cities in the western part of the country, 89 percent 
of the Dutch population lives in urban areas (5). 
Political System 
The Netherlands is a constitutional monarchy, governed by a democratically elected 
parliament. There is a multi-party system. The Constitution provides for members of 
the Dutch Lower Chamber, the provincial councils, and the municipal councils to be 
elected directly. Members of the Dutch Upper Chamber are elected by the provincial 
councils.  
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Economy and Employment 
The economy of the Netherlands is ranked as high-income. The per capita gross 
national product (GNP) for 2001 was US$ 25,140 (6). In the Netherlands, the total 
workforce is 40.4 percent women and 59.6 men (7). About 64 percent of the labor 
force is in services, transport, and the public sector; 32 percent in industry; 20 
percent in construction and manufacturing; and 4 percent in agriculture (8). 
Language and Literacy 
Dutch is the official language in the Netherlands. Frisian, its second official language, 
has a special status. More than 400,000 people living in the northern province of 
Friesland speak it every day, and schools in Friesland are allowed to teach in Frisian. 
From a practical standpoint, however, the second language in the Netherlands is 
English. During the last two years of primary school, English is part of the curriculum.  
Some 25 million people around the world speak Dutch. These people live mainly in 
the Netherlands itself, in the Flemish part of Belgium, in the Netherlands Antilles and 
Aruba, and in the former Dutch territory of Suriname. Various regional dialects are 
still spoken in these language areas in addition to or instead of Dutch. Afrikaans, 
spoken in South Africa, is a separate language closely related to Dutch (9). 
The Netherlands’ literacy rate is over 95 percent (10). There are 306 daily 
newspapers in circulation per 1,000 inhabitants (11). In the Netherlands, there are 
1,130 public libraries reporting a total of 69,797,000 visits (12). Libraries are 
generally divided into three categories: research libraries (usually linked to 
universities and research institutions), public libraries (intended for the general public 
and open to everyone), and special libraries (linked to companies or public/private 
institutions, or functioning as a separate specialist library).  
Public libraries form a network of local, provincial, and national library institutions. 
Except the national public library facilities and libraries for the visually handicapped 
financed by the Ministry of Education, Culture, and Science, public libraries have 
been financed directly by the municipalities and provinces since 1987. Almost all 
municipalities have at least one public library. Larger cities have a main library as 
well as local branches and smaller towns usually have a library connected with a 
provincial library center (Provinciale Bibliotheek Centrale; PBC). In addition to lending 
books, public libraries offer a variety of services that are free of charge, such as 
access to information files and reference books, and the use of reading rooms.  
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Types of Schools 
Parents and children in t  Netherlands can choose fr  a range of public and 
private schools. Public schools are run by the municipal authori ies or by a governing 
c mmittee appoint d by he u icipality for this purpose. However, m st chi dren, 69 
percent i  primary schools and 79 percent in sec ndary schools, attend schools 
rivately run by associations or foundations (18). Most of the private schools are 
either Roman Catholic or Protestant, but there are also Jewish, Islamic, Hindu, and 
Humanist schools in the Netherlands. In addition, there are private non-
denominational schools, which are run by associations or foundations, but are not 
based on any specific religious or ideological beliefs. Like some of the publicly run 
schools, many privately run schools base their teaching on specific educational 
principles, like those of Maria Montessori. Unlike publicly run schools, which must 
admit all pupils, private schools can impose criteria for admission. In practice, 
however, most private schools pursue nonrestrictive admission policies.  
Duration and Timing of the School Year 
One school year encompass s about 40 weeks for both primary and second ry 
chools. Classes a e held between August/September and June/July. The summer 
vacation lasts six (primary education) or seven weeks (secondary education). In 
addition, school  close for one week in mid-October, two w eks over Christmas, one 
week at the e d of February and several days betwee  April and May. To spre d the 
holiday crowds, th  holidays are staggered across three regions of th  country 
(northern, central, and southern).  
The school day lasts a maximum of 5 hour . During the first four years, child en 
receive 3,520 hours of education (an average of 880 hours per school year); in the 
last four years they receive 4,000 hours (an average of 1,000 hours per school year).  
pils attend chool from Monday through Frid y. Schools are free to schedule the 
five-day school week themselves. For pre-school nd kindergarten (Groups 1 and 2), 
schools can opt for a four-day school week, provi ed that the lower number of hours 
is compe sate  for in the followi g years. A typical school day for a primary school 
pupil would be from 8:30 a.m. until 3:00 p.m. (until midday on Wednesdays), with a 
15- minute bre k in the morning and a lunch break of 60 to 75 minut s. Second ry 
school pupils usually start at 8:15 a.m., and r main in school until 2:00 or 3:00 p.m. 
Teachers and Teacher Education 
Teaching Force 
In primary school, 65 percent of the teachers are female and 35 percent male (19). 
The likelihood that their teachers will be male increases with the age of the pupils. In 
the 1994-95 school year, teachers’ average age was 38 in pre-school (group 1) and 
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Education System 
Governance and Organization 
One of the key features of the Dutch education system is freedom of education, 
which is guaranteed by the Constitution. This includes the freedom to found schools, 
organize the teaching in schools, and determine the principles on which they are 
based (freedom of conviction). This means that people living in the Netherlands have 
the right to found schools on the basis of their own religious, ideological, or 
educational beliefs and to have them funded by government. Because of this 
constitutional right, schools in the Netherlands vary in denomination and ideological 
outlook (13). 
To ensure a high quality of education however, the Ministry of Education, Culture, 
and Science does impose a number of statutory standards. Core goals for both 
primary and secondary education were determined in 1993 to help improve the 
quality of education, while still leaving schools free to determine their own 
educational content and how to attain the core goals (14, 15). 
The core goals in primary education consist of cognitive core goals for each subject 
as well as goals related to behaviour and self-image, such as motivation or skill 
acquisition. For language and arithmetic, a number of intermediate goals also were 
developed to clarify step-by-step how to meet the core goals in the different stages of 
primary education (16, 17).  
At the secondary level, the core curriculum has attainment targets for fifteen 
compulsory subjects and six general areas, including several skills and subject-
bridging topics, which are derived from societal phenomena (such as the relationship 
between man and nature). The attainment targets are redefined every five years. 
Schools are required to use the attainment targets as the minimum levels of 
achievement for the completion of basic secondary education. 
The central government determines the core goals and bears primary responsibility 
for promoting innovation in education and for inspecting the educational system. The 
Education Inspectorate – “the eyes and ears of the minister” – carries out the 
inspection of education. The duties of the Inspectorate are to ensure compliance with 
statutory regulations, to keep abreast of the state of education, to promote the 
development of education, and to report and advise the minister either upon request 
or on its own initiative.  
Education is free for all children up to the age of 16, but pupils in secondary school 
often have to pay for the use of instructional materials (particularly books). In 2000, 
the Netherlands’ total public expenditure on pre-primary and primary education 
amounted to 14 percent of its total GNP per capita, while 21 percent was spent on 
secondary education.  
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Structure of the Education System 
The education system in the Netherlands is divided into three levels: primary, 
secondary, and tertiary education.  
Primary education is for children aged from 4 to 12, and special primary education is 
for children aged 3 to 12 who require special educational care. Secondary education 
for pupils aged from 12 to 18 is divided into the following programs:  
x Pre-vocational education (VBO) and individualized pre-vocational education 
(IVBO), for 12- to 16-year-olds  
x Junior general secondary education (MAVO), for 12- to 16-year-olds 
x Senior general secondary education (HAVO), for 12- to 17-year-olds 
x Pre-university education (VWO), for 12- to 18-year-olds.  
Secondary vocational education (sub-divided into senior secondary vocational 
education, MBO, and apprenticeship training) for 16- to 20-yearolds, has four levels: 
training to assistant level (6 months to 1 year), basic vocational training (2 to 3 
years); professional training (2 to 4 years); middle-management training (3 to 4 
years), or specialist training (1 to 2 years).  
Tertiary or higher education is divided into:  
x Higher professional education (HBO) 
x University education (WO) 
x Open higher-distance education (Open University).  
Adult education for those over 18 years of age, includes adult general secondary 
education (VAVO), courses providing a broad basic education, Dutch as a second 
language, and courses aimed at fostering self-reliance.  
Enrollment Ratios 
It is compulsory for children in the Netherlands to attend school full-time from the age 
of five. In practice, however, nearly all children start school at the age of four. Full-
time education is compulsory until the end of the school year in which the student 
reaches the age of 16, at which point the student is required to attend an educational 
institution at least part-time until reaching 18. A large proportion of young people in 
this age group are enrolled in full-time secondary or secondary vocational education. 
Others opt for day release, spending one day a week in the classroom and the rest of 
the week receiving practical training with an employer.  
The Compulsory Education Act is implemented by the municipal authorities. The 
municipal executive checks that children below school-leaving age who are 
registered as residents in the area are enrolled as pupils at an educational 
establishment. Local authorities ensure compliance with the Act in both public and 
private schools through the school attendance officer appointed for this purpose.  
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Types of Schools 
Parents and children in the Netherlands can choose from a range of public and 
private schools. Public schools are run by the municipal authorities or by a governing 
committee appointed by the municipality for this purpose. However, most children, 69 
percent in primary schools and 79 percent in secondary schools, attend schools 
privately run by associations or foundations (18). Most of the private schools are 
either Roman Catholic or Protestant, but there are also Jewish, Islamic, Hindu, and 
Humanist schools in the Netherlands. In addition, there are private non-
denominational schools, which are run by associations or foundations, but are not 
based on any specific religious or ideological beliefs. Like some of the publicly run 
schools, many privately run schools base their teaching on specific educational 
principles, like those of Maria Montessori. Unlike publicly run schools, which must 
admit all pupils, private schools can impose criteria for admission. In practice, 
however, most private schools pursue nonrestrictive admission policies.  
Duration and Timing of the School Year 
One school year encompasses about 40 weeks for both primary and secondary 
schools. Classes are held between August/September and June/July. The summer 
vacation lasts six (primary education) or seven weeks (secondary education). In 
addition, schools close for one week in mid-October, two weeks over Christmas, one 
week at the end of February and several days between April and May. To spread the 
holiday crowds, the holidays are staggered across three regions of the country 
(northern, central, and southern).  
The school day lasts a maximum of 5 hours. During the first four years, children 
receive 3,520 hours of education (an average of 880 hours per school year); in the 
last four years they receive 4,000 hours (an average of 1,000 hours per school year).  
Pupils attend school from Monday through Friday. Schools are free to schedule the 
five-day school week themselves. For pre-school and kindergarten (Groups 1 and 2), 
schools can opt for a four-day school week, provided that the lower number of hours 
is compensated for in the following years. A typical school day for a primary school 
pupil would be from 8:30 a.m. until 3:00 p.m. (until midday on Wednesdays), with a 
15- minute break in the morning and a lunch break of 60 to 75 minutes. Secondary 
school pupils usually start at 8:15 a.m., and remain in school until 2:00 or 3:00 p.m. 
Teachers and Teacher Education 
Teaching Force 
In primary school, 65 percent of the teachers are female and 35 percent male (19). 
The likelihood that their teachers will be male increases with the age of the pupils. In 
the 1994-95 school year, teachers’ average age was 38 in pre-school (group 1) and 
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41 in the higher grades (calculated on the basis of grades 1, 3 and 5 – groups 3, 5 
and 7).
Teacher Education 
Primary school teacher training colleges provide training at the higher professional 
education level (HBO). Teacher education takes a total of four years and begins with 
a propaedeutic year (concluded with an examination), which means that students 
enter the main phase of training only after successfully completing the first year of 
study. Most students begin their teacher training immediately after secondary 
education (HAVO or VWO) at the age of 17 or 18. People with a diploma in senior 
secondary vocational education (MBO) or pre-higher professional education (VHBO) 
can also enroll for teacher training. Some of the people currently employed as 
teachers have received training at old-style training colleges. A large part of the 
current training program consists of practical work experience in primary or special 
education.  
In addition to the original vocational training, some teachers received additional 
training or opted for a specialization to improve their own expertise, and to 
strengthen the expertise of their teaching team in general.  
Teacher In-service Education 
Teachers can get additional training in various fields provided by primary school 
teacher training colleges or other institutions such as school advisory services. As a 
result of a policy program called ‘Weer Samen Naar School’ (Back to School 
Together), more and more children with developmental, learning, and behavioral 
difficulties are being retained in regular primary education. This creates a special 
challenge for teachers, so they receive training in diagnostic and remedial skills, as 
well as in how to vary teaching formats and grouping arrangements during 
instruction, monitor progress of pupils who have very different levels of proficiency, 
and deal with pupils who require additional attention or have exhibited behavioral 
problems in class. Additional training also is provided for teachers confronting 
classes with high percentages of pupils from a non-Dutch and/or disadvantaged 
background.  
Teachers may take courses in implementing a student monitoring system, working 
with intervention plans, intercultural teaching and/or teaching aimed at decreasing 
gender stereotyping, and applying new methods in teaching arithmetic (20). Finally, 
training is provided for those entering new professions in primary education, such as 
internal pupil counselors, arithmetic and language coordinators, junior and senior 
department coordinators, and ICT coordinators.  
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Reading Curriculum and Instruction 
Reading Policy 
Dutch language education is focused on helping pupils develop the skills that will 
enable them to use the language properly in everyday situations; to acquire 
knowledge of the meaning, use, and form of language; and to enjoy the use and 
awareness of language. The core goals in Dutch language education are divided into 
four domains: oral proficiency, reading proficiency, writing proficiency, and language 
awareness. Reading proficiency is sufficient when the following objectives have been 
reached: 
x The pupils know that texts can be read with different goals in mind.  
x The pupils are able to:  
- distinguish between informative and argumentative texts, stories, poetry and 
dialogues for radio plays, puppet shows, or drama;  
- adjust their reading in accordance with the goal, set by themselves or the 
teacher;
- reiterate the main themes of an informative text;  
- indicate the main line of argument in an argumentative text, as well as how 
their opinion relates to the opinion stated in the text.  
x The pupils are able to use common sources of written information.  
Reading Curriculum and Standards 
After two years of kindergarten (most children enter primary school at the age of 4), 
formal reading and writing instruction starts in first grade (Group 3). During 
kindergarten, preparatory instruction is given to induce phonemic awareness and 
graphemic identification, and to introduce some of the notions to be used in later 
instruction.
During the first year of reading instruction, there is a strong focus on the acquisition 
of decoding skills. Although instruction in the first grade includes stories, only a few 
instructional activities are aimed at the developing of reading comprehension. 
Instruction in comprehension takes place from second and third grades onward, 
when most schools adopt a curriculum for reading comprehension.  
In 1991, Aarnoutse and Weterings conducted a study to examine the amount of time 
devoted to the teaching of reading strategies in reading comprehension lessons (21). 
This study showed that direct instruction occurred only 4 percent of the time and was 
primarily focused on the explanation of word meaning. Most of the instructional time 
was devoted to the (group) reading of the text, answering comprehension questions 
and checking the answers. These results reflect a long tradition in reading instruction 
(22) and are still common instructional practice today (23).  
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Many children in the Netherlands seemed to think that reading is “saying words 
aloud” rather than thinking about the content of the text. This may have been the 
result of the emphasis on separate skills in reading instruction. By only practicing 
skills separately, children do not experience the joy of reading, nor do they gain an 
understanding of the communicative function of reading. This might also be one of 
the reasons why motivation for free-time reading was decreasing (24).  
In the 1990s, an increasing number of schools began working with new methods, 
explicitly incorporating the direct instruction of reading comprehension strategies 
(25). Primary schools in the Netherlands currently continue to implement these 
methods.
Materials for Reading Instruction 
Most schools use teaching methods based mainly on textbooks from educational 
publishers. There are textbooks for integrated language reading education as well as 
textbooks for separate language and reading education (numbering 15 in 1996). 
There also is a considerable amount of other material addressing spelling and 
grammar. Furthermore, schools have boxes with composition cards, plenty of 
readers, and series of reading material. Since the 1980s, specific material has been 
available for teaching Dutch as a second language.  
For reading instruction, about eighty percent of the schools use a method called 
‘Veilig Leren Lezen’ (Learning to Read Safely) (26), which can be characterized as 
an indirect phonics approach (27). The method is typically applied quite strictly. 
Particularly in the first three months of reading instruction, there is a strong focus on 
the structure of the written and spoken language. Children acquire knowledge of 
graphemes and phonemes, and the correspondences between them. Halfway 
through first grade, most of the children are able to decode simple and transparent 
Dutch words. In the second part of the year, there is more emphasis on reading short 
texts to increase fluency and elaborate on decoding skills. In addition to VLL, several 
other methods for reading instruction have been recently developed, but have not as 
yet been widely adopted (28).  
Use of Technology 
The number of computers in Dutch schools has been growing steadily, and 
technology is beginning to play an important role in an increasing number of schools. 
The Ministry of Education, Culture, and Science encourages the use of computers in 
education by providing extra funding specifically for this purpose.  
In primary education, nearly all teachers use a computer in class. The average pupil 
in second grade spends 5 to 6 hours a week working or playing on the computer. A 
list of computer activities with the percentages of grade 5 students who engage in 
them is provided in Table C1. In the 2000-01 school year there was one computer 
available for every 8.5 students, although some of the computers are becoming 
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obsolete (29). Furthermore, primary schoolteachers indicate that the available 
educational software is not always in line with their teaching methods. This will soon 
be resolved by the development of new educational computer programs. Educational 
publishers are now constructing sites with practical examples for teachers to use 
(30).
Table C1. Use of Computers in Dutch Primary Education (% of pupils in Grade 5/ 
‘Groep 7’) 
 % Pupils At School % Pupils Outside School 
 1998/99 1999/00 1988/99 1999/00 
Practicing 55 60 37 36 
Writing/ Text Report 18 25 66 66 
Gathering Info/ Communication 8 18 30 42 
Playing Games 36 40 88 87 
In the 1999-2000 school year 90 percent of 13- and 14-year olds used a computer for 
some amount of time during lessons. Only one third of them used a computer more 
than 9 times a year. The computer is used primarily for searching the Internet and 
gathering information. At home, students reported using the computer mainly for 
playing computer games, as well as searching the Internet and writing reports (31).  
Many primary schools employ special ICT coordinators who are responsible for 
encouraging colleagues to use ICT applications and for providing support. Schools 
that require support in this field also can call in the school advisory services, which 
offer a wide range of services to teachers, ICT coordinators, and school heads. 
Furthermore, there are eight subsidized expertise centers for ICT and education in 
the Netherlands, which collect and disperse information on ICT-based innovations in 
education.  
The Ministry encourages schools to use the Internet in order to communicate with 
each other and to establish cooperative networks. ‘Kennisnet’ (Knowledge Net) has 
made a substantial contribution to this end. ‘Kennisnet’ is a secure and controlled 
network that brings together schools, institutions, museums, and libraries via cable 
connections. It is used by pupils in primary education (4-to 12-year olds); pupils in 
secondary education (12- to 17-year olds); managers; teachers; and parents.  
Instructional Time 
The Ministry does not prescribe how much time teachers should spend on each 
subject. According to a number of surveys and analyses of curriculum documents, 
the time spent on language instruction in groups 1 and 2 is usually 3 to 4 hours a 
week, in group 3 nearly 9 hours, in groups 4 and 5 approximately 7 to 8 hours, and in 
the highest three groups approximately 7 hours (32, 33, 34, 35). From group 3 
onwards, more than 25 percent of the available instruction time is spent on language 
instruction. Research has shown, however, that the effective use of time is 
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approximately 75 percent of the above-mentioned number of hours. Some time is 
required for organizational and other matters not directly related to the teaching-
learning process (36). Using data log books to record the use of time revealed that 
considerably less time was spent on language instruction than the planned timetable 
hours reported by surveys (37). According to this method of recording, language 
instruction occurs approximately four and a half hours per week. Time spent on 
various aspects of the language curriculum in Group 5 is shown in Table C2 (38).  
Table C2. Time Spent on Various Language Activities (Grade 3/ ‘Groep 5’) 
Aspect Average Number of 
Minutes per Week 
Average Number of 
Lessons per Month 
Spelling 97 12 
Language Support 97 11 
Decoding 85 11 
Reading Comprehension 51 5 
Writing (Composition) 42 4 
Drama/ Language Expression 30 3 
Classroom Organization and Class Size 
Schools in the Netherlands are free to determine how they arrange students in 
groups for instruction. Most schools form groups on the basis of age. Pupils are 
usually taught by the same teacher over a one-year period. It may happen that pupils 
get the same teacher for more than one year when two-year groups have been 
combined in a single class. There are also schools where classes are composed in 
some other way. For example, at schools using the Jena method, classes consist of 
pupils of different ages and with different levels of proficiency and pupils are taught 
by the same teacher during the entire primary school period.  
In October 2001, classes in Dutch primary education consisted of 23.2 pupils on 
average (21.9 in the junior department and 25.8 in the senior department). There is 
no legal maximum limit for class size in Dutch primary education. However, the 
intention is to reduce the average class size in the junior department (groups 1 to 4) 
to 20 pupils per teacher in the school year 2002-03. The schools will receive 
additional funding from the Ministry to this end.  
Role of Reading Specialists in Reading Instruction 
There are no reading specialists in Dutch schools. Pupils with reading difficulties are 
often helped by a remedial teacher or speech therapist associated with the school or 
school advisory service. There also is a trend in primary education towards 
employing more coordinators, who are responsible for a certain subject or age group 
(internal pupil counselors, junior department coordinators, senior department 
coordinators, language coordinators, and arithmetic coordinators). A language 
coordinator is someone with specialized knowledge of language teaching methods, 
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who takes stock of the primary school’s language policy, and implements and 
evaluates this policy together with the school’s management and teachers. If 
necessary, a language coordinator will coach and guide staff members. A training 
program has recently been set up for experienced teachers who wish to become 
language coordinators.  
Second Language Reading Instruction 
Children from a non-Dutch background may, under certain conditions, receive 
lessons in their home language and culture, for instance Turkish or Arabic. These 
lessons are provided outside the normal program of activities. In a number of primary 
schools close to the border, some teaching is being done in the languages of the 
neighboring countries (French and German) by way of an experiment.  
Reading Disabilities 
A considerable number of pupils in primary education have difficulties with one or 
more aspects of language. Approximately 10 percent of Dutch pupils and 15 percent 
of the pupils from a non- Dutch background experience reading difficulties, which in 
general have serious consequences for their cognitive and socio-emotional 
development. Unfortunately primary school teachers are in general insufficiently 
equipped to guide these pupils. The Dutch Ministry of Education, Culture, and 
Science pursues a policy geared towards the optimal development of all the talents 
that pupils possess (known as the Educational Opportunities policy) (39). The aim is 
to improve the chances of children who are most at risk of falling behind in education. 
Of the 1.6 million children in primary education, approximately 218,000 Dutch pupils 
and 200,000 pupils from a non-Dutch background constitute the target groups of this 
policy. In 2001, the Ministry of Education, Culture, and Science distributed the 
Reading Problems and Dyslexia Protocol (from the National Center for Language 
Education) among all the primary schools in the Netherlands (40). Intended for 
teachers, remedial teachers, internal counselors, and speech therapists, this protocol 
contains guidelines for counseling pupils in groups 1 to 4 who have problems 
learning to read.  
Literacy Programs 
The Reading Foundation (‘Stichting Lezen’) is an organization that has been 
established to promote reading for pleasure. It promotes reading in both Dutch and 
Friesian. The foundation supports the Dutch Ministry of Education, Culture, and 
Science’s reading policy by allocating funds and stimulating projects that promote 
reading. The foundation links existing promotional activities to one another, supports 
the development of new reading instruction methods, and stimulates research in the 
field of reading. The National Center for Language Education (‘Expertisecentrum 
Nederlands’) aims at improving the teaching and learning of Dutch language arts in 
primary schools. By undertaking research and development projects, the center 
documents the school conditions that help children become skilled and motivated 
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communicators and readers. In this respect, interactive language instruction is the 
central objective with regard to children learning Dutch as a first language (‘NT1’) or 
as a second language (‘NT2’). Interactive language instruction is intended to promote 
social, meaningful, and strategic learning.  
Assessment 
Dutch schools are free to choose the tests used for monitoring pupils’ progress. They 
often use curriculumembedded tests that match the subject matter provided in the 
textbooks for various subjects. Additionally, most schools use the pupil monitoring 
system (‘Leerling Volg Systeem’) for groups 1 through 8 in primary education. This 
system was developed by Cito, the National Institute for Educational Measurement, 
and is used to regularly assess pupils progress. The system consists of a series of 
packages for the various basic skills. Normally, each package includes three 
components: the tests, material to identify possible problems, and specific aids. LVS 
involves a number of phases. Since the tests are administered on a regular basis, 
problems usually are spotted at an early stage and subsequently analyzed to devise 
a remedial action plan. Regular testing prevents children from falling behind 
unnoticed. LVS is also used by the Education Inspectorate to assess whether the 
quality of education is sufficient or needs to be improved. Tests help teachers to 
report more accurately to parents and school boards, and also play a role in quality 
control at the national level (41, 42). Some 85 percent of all Dutch primary schools 
use the tests for primary school leavers developed by the National Institute for 
Educational Measurement (Cito) to assess pupils’ level of attainment at the end of 
primary schooling.42 The results of these (or similar) tests, together with the head 
teacher’s recommendation, are used to determine the most appropriate type of 
secondary education for each pupil.  
References 
(1) Kuiper, W. & Knuver, A. (1997). The Netherlands. In D.F. Robitaille (Ed.), 
National Contexts for Mathematics and Science Education:An encyclopedia of 
the education systems participating in TIMSS. Vancouver, Canada: Pacific 
Educational Press.
(2) The World Bank. (2001, April). The World Bank: World development indicators 
2001. Table 1.1. Retrieved July 16, 2001, from www.worldbank.org/data  
(3) Centraal Bureau voor de Statistiek. (2002). Cijfers – bevolkingsteller. Retrieved 
from http://www.cbs.nl/nl/ cijfers/bevolkingsteller/popclocknl.asp  
(4) The World Bank. (2001, April). The World Bank: World development indicators 
2001. Women in development. Retrieved June 11, 2001, from 
www.worldbank.org/data  
(5) Kuiper, W. & Knuver, A. (1997). The Netherlands. In D.F. Robitaille (Ed.), 
National Contexts for Mathematics and Science Education:An encyclopedia of 
the education systems participating in TIMSS. Vancouver, Canada: Pacific 
Educational Press.  
216
Appendix C 
219
(6) The World Bank. (2001, April). The World Bank: World development indicators 
2001. GNP per capita 1999, atlas method and PPP. Retrieved July 11, 2001, 
from www.worldbank.org/data 
(7) The World Bank. (2001, April). The World Bank: World development indicators 
2001. Labor force structure. Retrieved June 11, 2001, from 
www.worldbank.org/data  
(8) Kuiper, W. & Knuver, A. (1997). The Netherlands. In D.F. Robitaille (Ed.), 
National Contexts for Mathematics and Science Education:An encyclopedia of 
the education systems participating in TIMSS. Vancouver, Canada: Pacific 
Educational Press.  
(9) Ministerie van Onderwijs, Cultuur en Wetenschappen. (1999). Cultural Policy in 
the Netherlands. Zoetermeer: Author. 
(10) Kuiper, W. & Knuver, A. (1997). The Netherlands. In D.F. Robitaille (Ed.), 
National Contexts for Mathematics and Science Education:An encyclopedia of 
the education systems participating in TIMSS. Vancouver, Canada: Pacific 
Educational Press.  
(11) UNESCO. (1999). UNESCO statistical yearbook. Table IV.8. Paris: Author.  
(12) UNESCO. (1999). UNESCO statistical yearbook. Table IV.2. Paris: Author.  
(13) Ministerie van Onderwijs, Cultuur en Wetenschappen, Directie Voorlichting. 
(1998). Education in the Netherlands. Zoetermeer: Author.  
(14) Ministerie van Onderwijs, Cultuur en Wetenschappen. (1998). Kerndoelen 
basisonderwijs 1998. Zoetermeer. http://www.minocw.nl/kerndoelen  
(15) Ministerie van Onderwijs, Cultuur en Wetenschappen. (1998). Attainment targets 
1998-2003, Basic secondary education in the Netherlands. Zoetermeer: 
Author
(16) Verhoeven, L., Aarnoutse, C. (red.), Blauw, A. de, Boland, T., Vernooy, K., & 
Zandt, R. van het. (2000). Tussendoelen beginnende geletterdheid: Een 
leerlijn voor groep 1 tot en met 3. Nijmegen: Expertisecentrum Nederlands.  
(17) Aarnoutse, C., Verhoeven, L. (red.), Zandt, van het, R., & Biemond, H. (2003). 
Tussendoelen gevorderde geletterdheid. leerlijnen voor groep 4 tot en met 8.
Nijmegen: Expertisecentrum Nederlands. 
(18) UNESCO Institute for Statistics. UNESCO world education report 2000: World 
education indicators. Private enrollment and public expenditure on education. 
Retrieved June 12, 2001, from www.unesco.org/ education/information  
(19) UNESCO Institute for Statistics. UNESCO world education report 2000: World 
education indicators. Teaching staff in pre-primary, primary and secondary 
education. Retrieved June 11, 2001, from www.unesco.org/ 
education/information  
(20) Overmaat, M. & Ledoux, G. (1996). School- en klaskenmerken basisonderwijs 
en speciaal onderwijs. Het primair onderwijs in kaart gebracht. Amsterdam: 
SCO-KI.
(21) Otter, M.E. & Schoonen, R. (1996). Aap, Noot, Niets ... Het spook van de 
ontlezing in het basisonderwijs. Amsterdam: SCO-KI.
(22) Aarnoutse, C.A.J. & Weterings, A.C.E.M. (1991). Leeractiviteiten en processen 
tijdens het onderwijs in begrijpend lezen. Nijmegen: KUN.  
217
Appendix C 
220
(23) Durkin, D. (1978). What classroom observations reveal about reading 
comprehension instruction. Reading Research Quarterly, 14, 418-533.  
(24) Elsäcker, van, W. (2002). Development of reading comprehension: The 
engagement perspective. Nijmegen: KUN.  
(25) Beernick, R. Gelderen, A. van, Jacobs, M., Litjens, P., Paalman, A. & Paus, H. 
(1997). Een blauwdruk voor methoden voor taalonder wijs. Aanwijzingen voor 
het ontwikkelen van methoden voor Nederlandse taal in het basisonderwijs.
Enshede: SLO. 
(26) Mommers, M.J.C., Verhoeven, L., & Linden, van der, S. (1990). Veilig Leren 
lezen. Tilburg: Zwijsen.  
(27) Ministerie van Onderwijs, Cultuur en Wetenschappen, Directie Voorlichting. 
(1998). Education in the Netherlands. Zoetermeer: Author.  
(28) Hol, G.G.J.M., Haan, de, M. & Kok, W.A.M. (1995). De effectiviteit van methodes 
voor aanvankelijk leesonderwijs. Utrecht: ISOR/Universiteit Utrecht.
(29) Ministerie van Onderwijs, Cultuur en Wetenschappen. (2001). ICT in het 
onderwijs. Retrieved July 2, 2002 from http://www.ictonderwijs.nl/eenet/nl-
0500.html  
(30) Ministerie van onderwijs, cultuur en wetenschappen. (2002). Sector: Onderwijs.
Retrieved from http://www.minocw.nl/ict  
(31) Ministerie van onderwijs, cultuur en wetenschappen. (2001). ICT in het 
onderwijs. Retrieved July 2, 2002 from http://www.ictonderwijs.nl/eenet/nl-
0500.html  
(32) CEB. (1994). Inhoud en opbrengsten van het basisonderwijs (deelrapport 1). De 
Meern: Inspectie van het Onderwijs. 207  
(33) CEB. (1994). Zicht op kwaliteit. Evaluatie van het basisonderwijs (eindrapport).
Den Haag: Inspectie van het Onderwijs.  
(34) Sijtstra, J. (1997). Balans van hetTaalonderwijs halverwege de basisschool 2.
Arnhem: Cito.  
(35) Zwarts, M. (1990). Balans van het Taalonderwijs aan het einde van de 
basisschool. Uitkomsten van de eerste taalpeiling einde basisonderwijs.
Arnhem: Cito.  
(36) Aarnoutse, C.A.J., & Weterings, A.C.E.M. (1995). Onderwijs in begrijpend lezen 
en spellen. Pedagogische Studiën, 72, 82-101.  
(37) Sijtstra, J. (1998). Raamplan deel 1. Taalonderwijs op de basisschool, een stand 
van zaken. Nijmegen: Expertisecentrum Nederlands.  
(38) Sijtstra, J. (1992). Balans van het Taalonderwijs halverwege de basisschool. 
Uitkomstar van de eerste taalpeiling medio basisonderwijs. Arnhem: Cito.  
(39) Ministerie van Onderwijs, Cultuur en Wetenschappen. (1999). 
Onderwijskansenbeleid. Zoetermeer: Author.  
(40) Wentink, H. & Verhoeven, L. (2001). Protocol Leesproblemen en Dyslexie.
Nijmegen: Expertisecentrum Nederlands.  
(41) Cito. (2001). Toetsontwikkeling is ook een vak. Retrieved from 
http://www.citogroep.nl/po/alg/eind_fr.htm  
21
Appendix C 
221
(42) Dam, van, P. & Schoot, van der, F. (2001). Professionele instrumenten voor 
professionele organisaties. Retrieved from http://www.cito.nl/po/alg 
(professionele toetsen)  
(43) Cito. (2002). Primair onderwijs. Retrieved from 
http://www.citogroep.nl/po/eb/eind_fr.htm
219
pe
222
CURRICULUM VITAE 
Mieke van Diepen is geboren op 4 februari 1975 te Avenhorn. Na het behalen van 
haar diploma Natuur-Wetenschappen op de Provinciale Secundaire School in 
Voeren (België), startte ze in 1993 haar studie aan de toenmalige Katholieke 
Universiteit Nijmegen (KUN). In 1997 rondde ze de opleiding Orhopedagogiek in de 
richting Leerproblemen af met een scriptieonderzoek naar werkwoordspelling door 
basisschoolleerlingen, middelbare scholieren en volwassenen. Van dit onderzoek 
verscheen een artikel in het Tijdschrift voor Orthopedagogiek (38, 1999).  
Direct daarna besloot zij de lerarenopleiding te gaan volgen aan Pabo Groenewoud 
in Nijmegen. Tegelijkertijd werkte zij mee aan verschillende onderzoeksprojecten van 
de vakgroep orthopedagogiek op de KUN. In 1999 startte Mieke met de 
werkzaamheden voor haar promotieonderzoek bij het Expertisecentrum Nederlands 
dat is verbonden aan de KUN. In de eerste fase van het onderzoek was Mieke als 
National Research Coordinator verantwoordelijk voor de Nederlandse bijdrage aan 
het internationale IEA-onderzoek PIRLS 2001. Hierop volgden de secundaire 
analyses van de internationale data met Nederland als referentiekader.  
Tijdens haar aanstelling als promovendus voerde zij enkele nevenwerkzaamheden 
uit. Als lid van de Questionnaire Development Group PIRLS 2006 droeg zij bij aan de 
herziening van de vragenlijsten naar aanleiding van ervaringen in PIRLS 2001 en 
van veranderingen in de maatschappij. In de Ondernemingsraad van de KUN (later 
Radboud Universiteit) kwam zij op voor de belangen van jonge onderzoekers. In het 
Ambulatorium begeleidde zij derdejaarsstudenten Orthopedagogiek bij de 
diagnostiek en behandeling van een kind met leerproblemen. 
In 2005 startte Mieke als opleidingsdocent aan Pabo Almere. Sinds september 2006 
is zij werkzaam bij de Marnix Academie in Utrecht als opleidingsdocent Nederlands 
in de minorfase van de competentiegerichte lerarenopleiding.  
